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Award-winning Model O90 Centri-Matic 


GRINDS INNER RACES 
THIS SIZE 





“3 38 


NEW HEALD DEVELOPMENT awarded 
Certificate of Excellence in 
1958 MINIATURIZATION AWARD 


for unique, systems-engineered design 


r 
I sats AWARD, the first ever made to a machine tool manufacturer, cited 
the Model 090 for the following contributions to miniaturization, 

“The Heald Model 090 Centerless Internal Grinding Machine is con- 
sidered to be a radically new development, system-engineered specifically 
for improved production of miniature ball bearings. Whereas previous 
equipment had been modified to adapt it to miniature work, the Model 
090 was completely designed for this purpose alone, with all components 
working at optimum efficiency. With this 
machine, inner races as small as .040” I.D. 
can be ground to .00015” size tolerance 
and 5 microinch finish in a fully automa- 





ted 15-second cycle. Major advances in 
design include shoe-type centerless work- 
holding with rotation from both front and 
rear faces—specially-designed super- 
speed wheelheads — hydrostatic anti-fric- 
tion feeding cross slide with ultra-sensitive 
electronic control — and sensitized method 
for automatically maintaining precise 


the coimcmb me ccatoon emands sm mittes prenwats this cortfieate te 


The 4 wheel-to-diamond relationship and com- 
¢ Heald Mackine (dmpany pensating for drift.” 
fncinglnn tr on extent oxtvtation So Ranaspones ef wilagiantay Whether you grind miniature parts or 


Mars 22, ton Th is. 7 not, this development is a significant ex- 
= testrece-courds comics ample of Heald’s ability to solve tough 
precision-finishing problems. Your Heald 
engineer will welcome your problems, too. 











It PAYS to come to Heald 


— 


Subsidiary of The Cincinnati Milling Machine Co. 
Worcester 6, Massachusetts 
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Measuring Error: Detection and Correction . By William J. Hill 


Statistical methods make it possible to determine the reliability of 
measurements and to get desired results at lowest cost. 


Gadgets .... 


Adjustable support for rough castings . . . combination tool for lathe 
work . . . automatic bending die . . . method for centering tailstocks. 


How to Weld Tool Steels 


Successful welding of tool materials depends on selecting the best 
process for the material and type of workpiece to be welded. 


... By John J. Chyle 


Fatigue Properties of High-Strength Steels ... 


Retained austenite, in amounts up to 10 percent, lowers fatigue 
strength. Refrigeration before tempering improves strength. 


Compound Angles: Nomogram Simplifies Solution . By C. W. Peters 


Time-consuming trignometric methods for solving compound angle 
problems can be avoided by using graphical methods. 


Bending Small-Radius Tubing Ells ... . 


With modern equipment, it is possible to bend 90-deg ells in stainless- 
steel tubing at mass production rates. 


. By Don Juleen 


Precision Weighing with Platform Scales .... By E. T. Gay 


Standard scales can be modified to obtain accuracies within one-third 
ounce when weighing 2000-lb masses. The modification is simple. 


Steel-Rule Dies for Low-Cost Stampings ... By Robert W. Reinhardt 


These dies can be fabricated in one day, at one-tenth the cost of 
conventional all-metal dies. They give excellent service. 


Fabricating Investment-Cast Cobalt-Base Alloys (Reference Sheet) 


Wear-resistant alloys can be efficiently machined. Feeds, speeds and 
tools for various compositions are given. 


ASTE NEWS FEATURES ...... 


President’s Editorial 
Designed for Production ... 
Field Notes 

Good Reading ... 

Letter from the Editor 
Looking Ahead (Newsletter) 
Men at Work 

Progress in Production .. 


THIS MONTH’S COVER 


Automatic measurement and sort 
ing operations are symbolized by 
this piston inspection machine at 


Tech Digests 

Technical Shorts ... ; 
Tool Engineering in Europe 
Tools at Work ....... 


Tools of Today.(New Products). .. 


Trade Literature . 


Who's Meeting and Where ..... 


Tue Toor Encineer is regularly indexed in the Engineering Index Service and Applied Science & Technology Index. 


Ford’s Sheffield, Ala., plant. Pis 
tons are sorted into three catego 
ries and are automatically shunted 
onto the appropriate conveyor. 
Problems involved in precision 
measurement are covered in an ar 
ticle starting on page 73. 





Interchangeable work carriers add profitable 
versatility to Gardner Disc Grinder 


...Fotary work carriers handle wide variety of parts 
in grinding two parallel-surfaces in one operation .e 
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Gardner 2H30 precision double spindle grinder 
with rotary work carrier 


Interchangeable rotary work carriers can be adapted 
for workpieces of many shapes. 


Typical parts: washers, rings, bearing rollers, 

bearing races, gears; metal, ceramic, plastic, etc. 
Production: 600 to 2100 parts per hour 
Stock removal: ....008”" to .010” 
Flatness: .. ...0001"-.0003" 
Parallelism: ..0001"-.0004” 
Uniformity: ..0015"-.002” 
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Tooling for Space 


Success in reaching outer space will be due in no small 
measure to the contributions made by individual members of 
the American Society of Tool Engineers. Such a prediction 
could understandably be made by an enthusiastic member of 
the Society. Instead it is a statement made by Col. John Taylor. 
Assistant Chief of the Aircraft Laboratory at Wright-Patterson 


Air Force Base, at the annual Society meeting in Milwaukee. 


His belief is based upon the need for precision and depend 
ability in the manufacture and fabrication of a space ship. One 
tiny mistake which remains uncaught by inspection could spell 
disaster in traveling to a distant planet. The reliability which 
is necessary makes demands upon industry to a degree unheard 
of in the past. Col. Taylor emphasizes that the miracles of mod- 
ern engineering are due as much to the tool engineer as to any 


other group in our economy. 


He must be depended upon to invent new and better ways of 
improving fundamental standards and tolerances in industry, 
of simplifying and improving construction and maintainability 
of space ships and, in fact, of understanding and meeting the 


tremendous challenge of the space environment. 
-) 


The relationship between ideas and achievement in construc- 
tion are in many ways similar to those faced by da Vinci when 
production methods were unable to give birth to his designs. 
The difference, however, is that now there is no time to wait 
for production know-how to leisurely develop. Instead, it must 
be ready for the challenge as information and designs become 


available. Also, there is little chance for second guessing. 


To meet the challenge which involves our own survival, Col. 
Taylor proposes that a Space Committee provide the Society 
and its members with leadership and guidance to meet the space 


needs from the tool industry. 


EDITOR 
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The HEAVY WEB 


ee 


and FASTER SPIRAL 


of 
COGSDILL 


_ 





MERCURY SERIES 


“a, 


TWIST DRILLS 

give your customers 
the 

HIGH PRODUCTION 
they 

NEED and EXPECT 
in 

TOUGH MATERIALS 


Se. 


% 


Available in Jobbers Length 
Taper Length 

Straight Shank 

Taper Shank 


ORR Oe: OEE POONA RE IES aR 
COGSDILL 


Does your drill line measure up? 


Better get the Cogsdill Story now! 


COGSDILL TWIST DRILL CO., INC., Greentieid, Massachusetts 








Stocking Warehouses: Detroit, Los Angeles, Greenfield 


Cogsdill — the name to remember for quality . . . to watch for progress 
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STANDARD 
EQUIPMENT 


Th 
Progressive Screw Machine Plants 


The Only MASTER COLLET 
With No Work Pressure on the Screw. 


; 
ae 


Pads Interchangeable 
Among Different 
Makes of Automatics 


Style ‘'S’’ 
Master Collets and 


Style ‘'B”’ 
Master Feed Fingers and Pads 
HARDINGE BROTHERS, INC., Eimira, N.Y. 


Write for Style “S” Bulletin Style “B’ Bulletin 





HARDINGE-SJOGREN 
Speed 
Coutet Cnucks 


Fast — Accurate 
Increase Production Capacity 


Available in 1%"; 1%"; 2%"; and 34%” collet capacity. 
Threaded nose, cam lock, tapered key-drive and American 
Standard spindles. Write for Bulletin 8A. 


HARDINGE BROTHERS. INC., Umira, N. Y. 





H-4 Tool Room-inspection 


HV-4 Production 
HARDINGE 
Comet INDEX FixTURES 


Increase Production by 
Holding Work Accurately and 
Indexing Rapidly. 


HARDINGE BROTHERS, INC., Eimira, N.Y. 
Write for Bulletin CFS 








COLLETS 
for 


LATHES and MILLERS 


ACCURACY — DURABILITY ~ LOW COST 


UG 


information for all Lathes, Millers, Grinders and Fixtures 


HARDINGE BROTHERS, INC., Elmira, N. Y. 


Write for Bulletin 56 — 


Complete collet ordering 


Immediate stock delivery from Atlanta, Boston, Chicago, Dayton, Detroit, Elmira, Hartford, Los Angeles, Minneapolis, New York, 
; Oakland, Philadelphia, San Francisco, St. Lovis. 
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66 * as The operation shown by the accompanying illustration is 
Scalping 


“scalping’’ (cutting) the hide off of an ingot of pure titanium 
sponge. The ingot is 25” in diameter and the skin or hide that 


a $12,000 must be turned off is from 14” to 1” thick. 


Due to the terrific cutting resistance of this “hide’’ low cutting 
speeds and exceptional ruggedness and rigidity are essential 
to satisfactory tool life. 


1Gel t Because power, rigidity, ruggedness and inherent stamina are 

LO 7s outstanding characteristics of ‘‘American’’ Pacemaker Lathes 
they have been selected for this severe service by all of the major 
titanium fabricators. 


® For all the facts ask for 
Bulletin No. 150. 














THE AMERICAN TOOL WORKS CO. Cincinnati 2, Ohio, U.S. A. 





LATHES AND RADIAL DRILLS 
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CINCINNATI NUMERICAL CONTROL | 
gives you positive €@$T CONTROL at the machine 


CINCINNATI 30” Vertical Hydro-Tel Milling Machine, 60” table traverse, 
equipped with CNC. Two cabinets at far left house numerical control equipment. 


N. more “cut and try” for machining 
operations. No change in setup for rough 
and finish cuts, new and reground cutters, 
right- and left-hand parts. No operator 
fatigue near the end of the shift. These are 
some of the ways in which Cincinnati 
Numerically Controlled (CNC) Machine 
Tools give you positive cost control. 
Other CNC advantages: Single Responsi- 
bility. . . coordinated, cooperative effort by 
Cincinnati specialists in numerical control 
and in every activity required to deliver 


completely integrated machines. Simple Pro- 
gramming - CNC requires fewer input 
data points. Precision Machining . . . CNC 
is an absolute digital-analog system, assur- 
ing precise accuracy. Simple to Use, Versatile. 

Cincinnati Numerical Control is the 
newest, most positive way to reduce lead 
time and many non-productive elements 
of excessive machining costs. Want specific 
job application data? Just present your 
production problems to us. For preliminary 
information, write for publication M-2066. 


SEQUENCE CONTROL 
CNC assures reliable auto- 
matic selection of feeds, 
speeds, spindles, coolant 
flow and other auxiliary 
machine functions. 


POSITIONING 
Tool-work positioning is 
fas?, accurate. CNC elimi- 
nates expensive jigs, fix- 
tures; reduces setup time. 


STRAIGHT LINE CUTS 
Multiple straight line cuts 
to exact length, and with 
abrupt changes in direc- 
tion, can be programmed, 
set up and run ina fraction 
of the time required using 
conventional methods. 


CONTOURING 
CNC greatly reduces lead 
time in reproducing com- 
plex, contoured parts; elim- 
inates need for expensive 
templates, masters. 


CAM MILLING 
Fast, extremely accurate 
machining of master cams 
is assured on CNC con- 
trolled machines. CNC 
system of parabolic inter- 


The Cincinnati Milling Machine Co., Cincinnati 9, Ohio 


sin 


BUILDERS OF FINE MACHINE TOOLS: MILLING * GRINDING * BROACHING + DIE SINKING « 
CUTTER AND TOOL GRINDING * PRODUCTION LINES * METAL FORMING. HARDENING MACHINES 


polation greatly simplifies 
programming of contour. 


INCINNATI 
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THIS Is AN AACE brit BusHinc 


a 
the one that outwears and outperforms! 











IT'S GRATIFYING TO KNOW YOU MAKE THE BEST! 


The man who makes Ace Drill Bushings is no Johnny-come-lately. He’s not a novice. His bushings last a long, long 
time. That makes them cost you less 


He cares about quality. Some say it doesn’t pay to build stuff too good . . . just get by . . . imply that engineers don’t 
know the difference, but they're wrong. The man who makes Ace Drill Bushings doesn’t buy that line. 


He makes the best. Doesn't have to offer excuses or alibis. Doesn't have to dodge his customers; they're his friends. 
He saves them lots of money. He backs every claim with controlled quality . . - His Drill Bushings are consistent — 
every one the same you can depend on them. 


He sleeps well at night, too every night year after year. His customers are happy. He doesn’t worry about com- 
petition just goes right on making the very best drill bushings — rolling up bigger and bigger sales. 


We're talking about ACE the DRILL BUSHINGS that are superior. Try them. You'll see. 


STOCKED, FOR IMMEDIATE DELIVERY BY LEADING TOOLING SPECIALISTS IN YOUR COMMUNITY 


ACE DRILL BUSHINGS 


HOME OFFICE 
NEW JERSEY PACE CALIFORNIA race) MICHIGAN 
611 McCarter Highway 5407 Fountain Ave. 10620 West Nine Mile Road 
NEWARK 2 Mitchell 2-3006 LOS ANGELES 29 HO 9-8253 DETROIT 37 Lincoln 8-0777 








CLEARANCE ANGLE SWIVELLING HEAD WITH 
ANGULAR ADJUSTMENT IN A VERTICAL PLANE 


and get these seven savings: 


SUPER PRECISION, 1 HP, 3600 RPM 
MOTORIZED TOOL AND CUTTER GRINDER 


1. Strong, long lasting tool cutting edges because cup wheel cutter 
grinding can be used for practically all clearance angles. 


2. Tooth rest stays on the center line of the cutter for practically 
all grinding on centers or in the work head. 


3. A single set-up grinds most cutters and reamers all over, using 
the swivelling table and Pope tilting head. 


4. No more mistakes on clearance angles. They read directly in 
degrees from the scale provided on the head. 





5. No more trouble or time wasted getting the right clearance 
angle on the tough ones such as slab mills, taper reamers, 
angular cutters and form tools. 





6. No more heat checking of cutters. One safe speed — 3600 
RPM — for all wheels generally used on cutter grinders. 


7. Quick, easy adjustment saves you time and money every time 
you grind a tool. 


Ask us to send you complete 
specifications including 
price and delivery. 





No. 118 








POPE MACHINERY CORPORATION « 261 RIVER STREET * HAVERHILL, MASS. 
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...@ fine feed to final size that guarantees precision 
to “tenths” tolerances on a production basis 





** 


LANDIS 


# 


The mark for close tolerance production grinding 


NEW LANDIS MICROFEED 


Here is a new cylindrical grinding feed that over- ’ 
comes all the limitations of conventional feed sys- New Landis R Plunge Grinder with MICROFEED auto- 
casin Cer ils thee of wheel matically grinding 3 diameters and face of transmission 
‘ shafts with dependable accuracy. 





Cost saving production advantages of 
Landis MICROFEED 


e automatically compensates for wheel wear and 
machine temperature variations 

e eliminates manual re-adjustments of wheel feed 
due to wheel and machine variables 

e eliminates costly rejects and reworking 

e easy to set feed reduces set-up time 





LANDIS 


precision grinders 





LANDIS TOOL COMPANY / WAYNESBORO, PENNSYLVANIA 
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URANIUM TITANIUM ZIRCALLOY 347 STAINLESS 


Are you puzzled about BROACHING 
the materials of this atomic age ? 


If so, let | LAPOINTE| — BROACHING 


solve your problems...now! 


M & G, Inc has just installed this modern LAPOINTE Broaching machine. 





LAPOINTE 180-inch stroke Push 

Pull /Surface Broaching Machine with 

electro-mechanical drive. Length over 

all, 33 feet; weight, with electrical 

equipment 65000 pounds. Operates at 

broaching speeds (variable) 6- to 

50 feet per minute. No one can equal Lapointe’s experience 


in broaching the difficult metals used in 
(Left) Close-up view of the today’s jets, missiles and nuclear power 
as Seon e plants. As far back as 1950, we were 
broaching test specimens of zirconium — 
and our research and experimentation have 
kept abreast of all the metals and alloys 
in this critical field. This Lapointe machine 
is broaching zircalloy, one of the latest 
developments of our fast-moving atomic 
age. Tolerances are close, the part is thin, 
and five feet long! Production is amazingly 
fast—about 100-to-1 against another metal- 
removing method that was being used. 


Lapointe has been recognized as the un- 
disputed leader in the art of broaching, 
with nearly sixty years of engineering expe- 
rience to draw on, exclusively in broach- 
ing. All of this valuable background is 
available to you. A request will bring a 
Lapointe Field Engineer to your plant, 
promptly. 


THE LAPOINTE MACHINE TOOL COMPANY 
HUDSON, MASSACHUSETTS + U.S.A. In Englond: Watford, Hertfordshire 


TWE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHING MACHINES AND BROACHES LAP 0 | NTE 
known to be the best in 
aa GB (a A A Bh =], fey Voralinte 
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air-hardening tool and die steel is the 
easiest to machine of all air-hardening tool steels. Vega was specially developed by Carpenter 

to combine toughness and the machining properties of an.oil-hardening steel with the safety 

in hardening of an air-hardening grade. It is safe to harden and even intricate dies with many cutouts, 
sharp corners and thin sections come through héat treatment with outstanding freedom from distortion 


and size change. Call your local Carpenter Service-Center for immediate delivery from complete stocks 


the [arpenter Steel Company, Reading, Pa. 
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This new Cross Sectionized Transfer-matic processes both ends 
of two, three and four cylinder diesel engine cylinder heads. 
Depending on head size being processed and optional methods 
used for drilling oil gallery holes (single pass drilling or step 
drilling) output ranges from 38 to 44 heads per hour at 100% 
efficiency, Operations performed include face milling, drilling, 
step or deep hole drilling, chamfering and tapping. At Station 
13, oil gallery holes are air tested for casting density. 

Processing of the three different size cylinder heads is accom- 
plished by several quick revisions in machine setup; re-positioning 
fixtures to allow for different part lengths, re-locating positioning 
units and feed dogs on machine units and several tool changes. 

Part transfer is accomplished by a lift and carry mechanism 
that prevents scratching and scuffing of machined surfaces. Fixed 
transfer points incorporated in the transfer carrier are common for 
the two and four cylinder heads while a second set is incorporated 
for the three cylinder head. 

In processing the three heads, water outlet pads, oil gallery 
and fuel oil hole bosses on both ends are face milled at Station 
4; the oil gallery holes are step drilled (or deep hole drilled) at 
: Stations 6, 7, 9 and 10 and chamfered at Station 12. The fuel oil 
hole on the three and four cylinder heads only is step drilled at 
Stations 6 and 7 and chamfered at Station 10. Four screw holes 
are drilled and chamfered at Stations 6, 7 and 10. Following air 
test of oil gallery holes at Station 13, all holes are tapped at 
Stations 15 and 16. 

For optimum flexibility in processing part design changes or 
entirely new parts, all machine units, feed units, wing bases and 
transfer mechanisms are completely standardized in design, 
dimensions and tolerances. In addition, all standard and special 
parts are completely interchangeable for easy maintenance. 

Other features include construction to JIC standards, hardened 
and ground ways and automatic lubrication. 

For additional information on this new Transfer-matic, write, 
wire or phone, 
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Theta TRUFORMING CUTS COSTS 66% 


--- DOUBLES PRODUCTION AND IMPROVES PRODUCT 
AT THE OLIVER CORPORATION 





In the production of ledger plates, used in the cutter bar of mowing 
machines, The Oliver Corp. of Chicago, formerly first milled the teeth, 
then hardened the plate. The hardening process caused distortion and 
variance in uniformity which impaired the cutting action of the bar. 


On the advice of Thompson engineers, a Type BB Truforming Grinder 
with a 2%” width grinding wheel was installed to process these ledger 
plates as a finished grinding operation. The plates are now heat 
treated first and the teeth are then formed by grinding. 


The installation of the Thompson Truforming Grinder has accom- 
plished the following results: 


1. —— production costs from $3.18 to $1.06 per 100 
es. 

. Increased the production rate from 1600 to over 3600 
pieces per 8-hour shift. 

. Provided constant uniformity in the workpieces. 

. Eliminated the full-time service of one man.* LEDGER PLATE 

. A pair of $160.00 milling cutters formerly produced High Carbon Manganese Steel 
20,000 pieces. A $60.00 grinding wheel now produces Rockwell C52-58 
well over 40,000 pieces. 


The leadership of Thompson Truforming Grinders results from 25 
years of research and development work in crush form grinding. “Keep On__ 
Today these machines are opening up hundreds of practical, time-sav- Pre. ee os 
ing, profit-improving and cost-cutting applications for industry. in mind for that daily grind 


EDGES SERRATED 12, IN 





Thompson's engineering experience is available to you without 
obligation. Write for Catalog 1558. 


* Aus, +i. bi 





cycle allows operator time to countersink hole in plate—an 0 AA A(} , 
operation formerly requiring one man’s full time. 1 ALS TV 


SURFACE 


THE THOMPSON GRINDER Co. GRINDERS 
SPRINGFIELD, OHIO 
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precision 


That’s the story of American Drill Jig Bushings 


When precision is expected, you can depend on American! American distributors offer 
a complete line of standard, off-the-shelf precision drill jig bushings in your city. 


Let us send you our new catalog with drill bushing selection tables — making it easy 
for you to specify the proper bushings, for all your bushing needs. 


7 
DRILL BUSHING CO. 


5107 PACIFIC BOULEVARD * LOS ANGELES 58, CALIFORNIA 


TRADE fe MARK ® 
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SPS RELIABILITY 


A dynamic standard of predictable performance 


Larger head diameter of UNBRAKO 


pHd* socket cap screws increases 


load-carrying capacity up to 233% 





CONVENTIONAL 
cap Senew COMPARISON OF UNBRAKO pHd AND CONVENTIONAL DESIGN 
Each size can now be utilized with equal reliability. The bearing stress is 


™ consistent from size to size in the new UNBRAKO pHd socket cap screws. 





HEAD BEARING 
SCREW DIAMETER AREA 
SIZE (in.) (sq. in.) 


LOAD TO % TIGHTENING 
INDENT IN | INCREASE TORQUE 
CAST IRON (ib.) | USABLE (Ib.-in.)t 


oe STRENGTH 
Old pHd Old pHd Old 


.375 -375 | .041 | 041 3,280 3,280 _- 
438 | 468 | .047 | .072 3,760 5,760 54 
562 | .562 | .102 | .102 8,150 8,150 _ 
625 | 656 | .116 | .148 9,270 11,800 27 
750 | .750 | .188 | .188 | 15,000 15,000 _ 
875 | .937 | .203 | .305 | 16,200 51 
1.000 | 1.125 | .223 | .432 | 17,800 94 
1.125 | 1.312 .254 | .594 | 20,300 134 
1.312 | 1.500 | .364 | .785 | 29,100 116 10,550 

















*Proper Head Design—a factor in higher product reliability. tNormal recommended seating torques for unplated screws, fine threads. 


For you, pHd means sounder fastening, with resultant 
increases in product reliability at no increase in price. 
With pHd UNBRAKO socket cap screws you get stronger, 
more reliable joints; space and weight saving through use 
of smaller or fewer fasteners; greater fatigue resistance 
through application of consistently higher preloads; 
fewer fasteners working loose under vibration or shock; 
and elimination of washers under cap screw heads in 
many applications, 


The principal reasons for the superior performance of 
broad-bearing pHd UNBRAKO socket cap screws are 
up to 233% more load-carrying capacity than with a 
conventional cap screw and the ability to be tightened 
tighter. Because of increased bearing area, the vital 
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preload that keeps screws tight and prevents fatigue 
failures is distributed over more of the bolted material. 
Indentation under high working load is eliminated. And 
pHd UNBRAKO screws have been designed for high 
tightening. In many cases the socket has been enlarged 
for better key engagement. Combined with this feature 
is the fact that all the tightening force is used to preload 
the screw, in contrast with the conventional cap screw— 
where indentation saps some or all of the tightening force. 


See your authorized SPS industrial distributor for com- 
plete details. Or write SPS—manufacturer of precision 
threaded industrial fasteners and allied products in many 
metals, including titanium. Unbrako Socket Screw Divi- 
sion, STANDARD PRESSED STEEL CO., Jenkintown 37, Pa. 


Jenkintown - Pennsylvania 


Standard Pressed Steel Co. * The Cleveland Cap Screw Co. * 

Columbia Steel Equipment Co. * National Machine Products Co. 

© Nutt-Shel Co. © SPS Western © Standco Canada ltd. ® 
Unbrako Socket Screw Co., Ltd. 
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(WHITMAN s BARNES Quality Cutting Tools 
Produce More Every Hour... Every Day... 
Every Hole At Lower Cost! 
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WHITMAN e BARIIES Cutting Tools 


Are More Than Product Lines ... They're 
Your Partners in Production Progress 
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In your constant fight against operating costs, the 

initial price of cutting tools is NOT your answer— 
realistic, long-range economy is! With an unequalled 
. selection of application'tested standard tools. . . with 
superior special tools .. . with the best in engineering 

and technical assistance... Whitman & Barnes guarantees 
i Tom al-iem .0)0m-1-160 1c -Mall-4nl-1am e]gelelelendlelammiaalelge)a-1e i elaele lela 

quality AND lower production costs! 
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HELP ON YOUR CUTTING TOOL PROBLEMS 


111 years of experience in the manufacture of fine tools enables us to offer you 
the best in help for your cutting tool problems. W&B trained cutting tool 
specialists throughout the country stand ready to assist you with the best 
applications of standard W&B tools or in the designing of special tools to meet 
your unusual problems. Just write to W&B or request this service through your 
W&B distributor. Our representative will quickly contact you. 


SEND FOR FACTUAL CASE HISTORY BROCHURE 


Actual companies . . . actual applications . . . actual problems. All are detailed 
in this free brochure. It provides on-the-production-line facts and figures as to 
how and why Whitman & Barnes cutting tools can effectively cut costs in a 
wide variety of applications and materials. Just fill in the coupon below for 
your free copy. 


SECURE IMMEDIATE, 
EFFICIENT SERVICE 


Your local W&B Distributor stocks most 
standard types and sizes of W&B tools. 
SEND FOR YOUR ac daaien at “a0 peste and he had 
. _ in service. Give him a call today. 
NEW W&Q8 CATALOG . 


The new Whitman & Barnes Catalog No. 
108 is yours for the asking. Its 132 pages 
contain the latest standards and specifi- 
cations together with complete technical 
information. 


Just write to Whitman & Barnes on your 
company letterhead and we will be happy 
to send you a copy. 


WHITMAN BRAN 


DRILLS ano REAMERS 


Pi OES. def a ae eee ee ce, ~ 
00 PLYMOUTH ROAD © PLYMOUTH, MICHIGAN 
ORK CHICAGO LOS ANGELES 





Whitman & Barnes 
Plymouth, Michigan 


[] Please send me your free Case NAME TITLE 
History Brochure. 
COMPANY 
[] Please have a W&B representa- 
tive call to discuss cutting tool ADDRESS 


problems. No obligation, of 


course. CITY STATE 





U.S. Press Room Equipment 


_. 


U. S. Press Room Equipment is designed for “F.P.P.""— to help make press operations more profitable 
for you... to give to each press maximum flexibility and efficiency. 





In many cases, press room productivity depends upon the flexibility of your equipment. The wider 
the range of material your presses can handle, the more productive and profitable they can be. 


When you combine this wider range of production with increased efficiency, you are approaching 
a production standard ideal for press rooms. 


It is this standard — which has as its aim the realization of Full Press Room Profit for you — that 
dictates the manufacture and performance of every piece of U. S. Press Room Equipment. 


For example, U. S. Slide Feeds are precision built units for the accurate feeding of coil stock into 
punch presses. They are adaptable to the feeding of one or more separate strips of wire or flat 
stock, either of regular or irregular cross section. 


U. S. Flat Stock Straighteners and Two-Way Wire Straighteners are perfect complements to U. S. 
Slide Feeds. When teamed together they guarantee accuracy and contribute to prolonged die life. 


Write today for U. S. Bulletin No. 85T and learn how you can obtain maximum flexibility 
and efficiency for your present Press Room equipment — to give you your “‘F.P.P.” 


Some typical stock cross-sections readily accommodated by U. S. Slide Feeds. 





PROD : U.S. Fook -ONMPAN Y, INC 
AMPERE (EAST ORANGE) NEW JERSEY 
U. S. Multi-Slides® © U.S. Multi-Millers® » U.S. Automatic Press Room Equipment © U. S. Die Sets and Accessories 
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New Barber-Colman Deburring Machine 








Fast, Efficient Gear Deburring 


Deburring of spur and helical 
gears and sprockets is now fast, 
easy, and accurately controlled 
using a 3M “PG” wheel on the 
Barber-Colman Deburring Ma- 
chine. This new method, de- 
veloped by 3M Company and 
Barber-Colman Company, does 
not leave a burr on either the tooth 
profiles or the face of the gear. 
Also, it can grind a small chamfer 
on the complete tooth profile when 
required. Gears up to 16” diame- 
ter can be deburred on the Model 
1600 machine. For fine-pitch 
gears, a smaller machine using a 
6” PG wheel will be available. 
The same process also can be ap- 
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plied to deburring of gears larger 
than 16” diameter. 

This versatile machine is de- 
signed specifically for the debur- 
ring of gears and other toothed 
forms using the “PG” wheel. It is 
automatic cycling, and most gears 
can be deburred in a matter of a 
few seconds. The formed wheel, 
which is dressed easily on the ma- 
chine, rotates in timed relation- 
ship with the work. After the first 
dressing, wheels require no further 
maintenance. The wheel is fed 
automatically into the work a pre- 
determined amount during each 
cycle and is engaged with the work 
for a predetermined length of 


time. After the initial setup, the 
operator just loads and unloads 
the machine. 

For further information, con- 
tact your nearest Barber-Colman 
representative or the factory. We 
will be glad to arrange a demon- 
stration showing how this machine 
will deburr your parts. 
ee 


Barber-Coiman Company 


BARBER 


COLMAN 


te 





63 Loomis Street, Rockford, Illinois 
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Another Meta-Dynamics 
Division development in... 


Ui, é y Material—AISI C-1020 
a OWlthtHhth Uf Operation—Form 1.D. 
4, Production—300/hr. 


Heat exchanger tubing 


Material—Copper 

Operation — Form fins 
Production — 16” of 
tubing formed per 
minute. 








NEW CINCINNATI ane 


Intraform 


Rapidly produces complex internal profiles to close toler- 
ances, with low cost tooling. 









This new chipless machining method makes possible low cost produc- 
tion of parts having intricate I.D. profiles that would be difficult or 
time consuming to machine by conventional methods. 


Hollow cylindrical stock, ferrous or non-ferrous, with open or blind 
holes, is placed over a mandrel and ‘“‘kneaded”’ by rapidly pulsating, 
rotating dies. The smooth, continuous kneading action redistributes 






the metal to reproduce the profile of the mandrel in the I.D. of the 
part. The work is formed to close tolerances and with fine surface 
finish. Tensile strength and hardness of the metal are also improved. 


Work diameters ranging from %”" to 5” can be cold formed on stand- 
ard Cincinnati Intraform machines, which can also be used for bonding 
laminated tubing and for reducing and tapering solid or tubular stock. 
For a description of the process and its many advantages, write for 


Laminated tubing 


Material — Aluminum 
and copper 
Operation—Bond cop- 
per lining to aluminum 
tube 

Production — 24” of 
tubing bonded per 
minute. 









Bulletin M-2060, or call in a Meta-Dynamics Division field engineer. 


Intraform 


META-DYNAMICS DIVISION 


Machines for Metal Forming and Heat Treating 








Left photo shows workpiece prior to Intraform operation. Note 
mandrel in front of part. Right photo shows workpiece after Intraform 
operation with profile of the mandrel reproduced in !.D. As workpiece 
feeds and mandrel does not, only a short, relatively inexpensive 
mandrel is required. Time for this operation was 16 seconds. 







THE CINCINNATI MILLING MACHINE CO 
Cincinnati 9, Ohio, U.S.A 


~~ A 


CINCISSNATI 


~ 


this th 
one best 





cutter fo 
low cost 


We happen to know it is—on this 
specific job! 


But frequently operators will rely on 
*“‘pet cutters” for milling a variety of 
parts and materials. Result: Either 
higher costs or inferior finish ... and 
usually both. 


The problem has always been to 
match the cutter exactly to work and 
machine on every job. 


Solutions to problems like these are 
our main product. And only after a 
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| 

N > 
penetrating study of machine, work, 
depth of cut, speed, feed rates and 


finish requirements do we recommend 
any cutter. 


The inserted blade cutter pictured 
above is an example. On the work and 
the machine for which it was de- 
signed it is ‘“‘the one best cutter for 
low cost milling.” 


We would welcome the opportunity 
to tell you more about this unique 
cutter selection service. Write: 
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This helpful new booklet 
tells you how to reduce the 
cost of chips and 
improve your milling 
and boring performance, 
Ask for a free copy of 
booklet No.68. 


THE 


INGERSOLL 


MILLING MACHINE COMPANY 


CUTTER DIVISION 


68F FULTON AVENUE « ROCKFORD, ILLINOIS 


The Tool Engineer 








Want to cut costs on 


Here’s how tracing 


The simple, basic setup shown above handles nearly 300 
different parts for a well-known manufacturer of drive 
line components. All work is performed on one Gisholt 
MASTERLINE No. 4 Ram Type Turret Lathe with a 
JETracer on the rear of the cross slide. Standard tools 
on the hex and square turrets are used to face, chamfer 
and reduce the stock while the JETracer finishes all 
diameters, steps, blends and radii. The 6%«"-long, 2’- 
diameter stepped shaft (above at left) is typical and is 
completed in two operations with total f.t.f. time only 
4.95 minutes. 


Here are just a few things the JETracer can do for you: 
Shorten setup and change-over time 
Simplify machining and eliminate operator errors 
Save cost of form tools, multiple tool blocks and holders 


Reduce inspection time (only one length and one diameter need 
checking) 


Madison 10, Wisconsin 


ASK YOUR GISHOLT REPRESENTATIVE ABOUT FACTORY- 
REBUILT MACHINES WITH NEW-MACHINE GUARANTEE 
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parts like these? 


will help you save 


Minimize or eliminate secondary operations (through finer finish, 
greater accuracy) 


Increase production through automatic machining of complex 
surfaces 


Free operator to handle extra units or perform other work 


Gisholt has developed a complete line of JETracers for 
use with ram and saddle type turret lathes, automatic 
turret lathes and single-spindle chucking lathes. These 
include rear cross slide, turret and independent slide 
mounted units, single or multi-pass types. All are de- 
signed to operate at full capacity of the machines to 
which they are applied, without limiting machine functions 
or restricting the use of standard tools. 


You’ll want to see for yourself how the JETracer adds 
flexibility, speeds operations and cuts costs on standard 
and problem parts. Send the coupon today for your free 
copy of the new JETracer catalog, or call your Gisholt 
Representative for complete information. 


Gisholt Machine Company 
1227 E. Washington Ave 
_Madison 10, Wisconsin 


Please send a copy of the new Gisholt JETracer catalog. 
Name Title 
Company 


Street address 


City Zone State 
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When you “Put it on the Blanchard’”’ 
.«» be sure to use Blanchard Wheels 


Your Blanchard Surface Grinder is designed to give you peak 
production and economy on hundreds of different grinding jobs. But, for 
every job you run, there’s one particular wheel that does it best! That’s 
why Blanchard manufactures and stocks a wide variety of silicate, 
resinoid and vitrified bonded wheels and segments. 

Your Blanchard representative will be glad to help you select the wheel — 
or wheels —best suited to your grinding operations. Call or write him today, 
May we send you a copy of “The Art of Blanchard 
Surface Grinding” (4th Edition)? 


THE BLANCHARD EXEL MACHINE COMPANY 
64 State Street Cambridge 39, Mass., U.S.A. 


= 
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Superior | a 
Techniques 


eee Using STANDARD’S TARGET Gun Drill 
it is now possible to drill deep or shallow holes with 
extreme accuracy .. alignment . . and high surface finish. 


STANDARD’'S Superior Technical Skills DEVELOPED 


Ae . . TARGET gun drill fea 
IT! Utilizing the core principle, thrust requirements 


@ Eliminates zero surface 


were reduced, minimizing tendency:of drill to run. 


Detachable design feature of carbide heads (%,th or 
larger): allows easy replacement when necessary. 
Less machine down time. 


Contact your Authorized Distributor for full details 
on this example of 5 Superior Tooling. 





speed at center 


@ Extremely rigid shank 
keeps drill straight. 


® Accurate diameters and 
alignment will often 
eliminate secondary 
reaming operations. 


STANDARD'S PERFECTION...Quality... Dependability...Since 1881! 
The STANDARD Distributor in Your Area Stocks a Complete Line of High Production Rotary Metal Cutting Tools 


The STANDARD Quality Line + TWIST ORILLS + 


REAMERS + TAPS + DIES + MILLING CUTTERS + __&\ 
END MILLS * COUNTERBORES + CARBIDE TOOLS + = 
GAGES + HoBS) SN. ag / 


ade, i 
i 


re 
- 
a’ , 
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NY V.WS)).V12 0M KOLO) LO 


3950 CHESTER AVENUE 


CLEVELAND 14, OHIO 


BRANCH OFFICES IN: NEW YORK - DETROIT - CHICAGO - DALLAS - LOS ANGELES - SAN FRANCISCO 
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DON'T WASTE $$$ IN YOUR 


Brunken and Goodwin 
cut tool life to 19 minutes 
... and doubled this machine’s output 


Here is one example of improved 
profits made possible by sacrificing 
tool life to gain top machine efficiency 
and lower cost-per-piece. 

At Brunken and Goodwin Tool 
and Engineering Company, May- 
wood, Illinois, a closely recorded 
test showed that the same operator, 
using identical equipment and tool- 
ing could produce over two times 
as much with a $2.63 reduction in 
cost-per-piece. 

In the test set-up a 20hp Monarch 
Lathe was used to turn a piece of 
8620 steel, 280 Brinell hardness, to 
5” outside diameter. For the %” 


depth of cut, Kennametal Grade 
K7H turnover type (throw-away) 
inserts with 6 edges were used 
throughout. 

As shown in the table at right, this 
company reduced tool life from 120 
minutes to 19 minutes. Tool insert 
costs thus increased from $1.18 per 
day to $7.45. But this expense 
means relatively nothing because 
production soared from 13 to 30 
pieces per day—reducing cost-per- 
piece from $5.01 to $2.38—a 48% 
decrease. 

Your Kennametal Carbide Engi- 
neer will gladly show you results 


from other actual tests. Ask him 
for more information on how you 
can trade pennies in tool costs for 
dollars gained from top machine 
output ... or write KENNAMETAL 
Inc., Latrobe, Pennsylvania. 





Before Now 


Tool life per edge 120 min. 
Machine cost/8-hr. day $64.00 
Tool cost/8-hr. day $1.18 | $ 7.45 
Cost per 8-hr. day $65.18 | $71.45 
Pieces per 8-hr. day 13 30 
COST PER PIECE $ 5.01 | $ 2.38 


19 min. 
$64.00 














Write for booklet ‘‘There’s Profit in Retiring a Tradition.” 


The Tool Engineer 





MACHINE OUTPUT TO SAVE 
GGG IN LONGER TOOL LIFE! 


There are hundreds of machine shops in the Nation 
today that could DOUBLE THEIR PRODUCTION 
OVERNIGHT, reducing costs and helping to relieve 
the squeeze on profits, by merely substituting a NEW 
IDEA in place of an old, traditional method they are 
now using. 

All they have to do is to start operating their 
machines to get maximum OUTPUT .. . instead of 
operating them to get maximum TOOL LIFE. They 
are saving pennies through longer tool life . . . but 
they are wasting dollars in unused capacity of expensive 
machines, the unused talents of skilled operators and 
possibly in overtime costs to meet schedules. 


This method of reducing costs by increased machine 
output is NOT an experiment. It doesn’t call for you 
to be a guinea pig to try it. It has been PROVEN- 
IN-USE by dozens of progressive plants, and the re- 
sults have been astounding. 

Some of the dollars-and-cents results are recorded 
here. They can be duplicated in any plant that has 
good machines . . . and that is ready to challenge old 
ideas about tool life. 

Just put yourself in the place of some of these suc- 
cessful users. Take a mental trial-balance, and estimate 
the savings you might make. Ask yourself this all- 
important question ... 


Which pays off best . . . long tool life . . . or top machine output? 





Typical Examples— Same Machines .. . 


Same Tools .. . Same Workpieces 





Job No. 1 


Job No. 2 


Job No. 3 


Job No. 4 





240-Minute 
Tool Life 
Setup 


$ 8.00 


25-Minute 
Tool Life 


75-Minute 
Tool Life 
Setup Setup Setup Setup 
$ 8.00 $10.00 $10.00 $ 9.00 
Tool Cost per Hour $ .04 $ .40 $ .36 ; $ .14 
Cost per 8-Hour Shift $64.32 $67.20 $82.88 $73.12 
Pieces per Shift 51 181 8 94 hrs./pe. 
Cost per Piece $ 1.26 $ .37 $10.36 $859.16 


Cost Reduction A 56% 


25-Minute 
Tool Life 


120-Minute 
Tool Life 


80-Minute 
Tool Life 


120-Minute 

Tool Life 
Setup Setup Setup 
$ 9.00 $ 9.00 $ 9.00 
$ .215 $ .14 . a 
$73.72 $73.12 $78.16 

41 hrs./pe. 8 16 
$377.81 $ 9.14 $ 4.88 


22-Minute 
Tool Life 





Machine Cost per Hour 






































TO MULTIPLY YOUR MACHINE OUTPUT...YOU NEED THREE THINGS: 





RERMAMRE TAL 


1. The “Three Man 
Tooling Team” that 


BE PBAME TAL Comte tetermen tyre 


2. The complete range 
of Kennametal* grades 


3. Kendex* (patented) Tooling 
that provides instant insert change 


utilizes the specialized 
knowledge of your Tool 
Engineer, your Machine 
Operator, and the Kenna- 


that provides not only 
the exact properties 
needed, but assures the 
uniformity of quality 
that permits accurate 
prediction of tool life. 


without having to 
re-position the 
tool. This is the 
key to this new 
method .. . fre- 
quent tool change 
without excessive 
down-time. 











metal Carbide Engineer 
. to determine the right 
tooling for each job. 


*Trademark 


INDUSTRY AND 


NNAMETAL 
..- Peiitners in 


Puogness 
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... and now 
still Another 













RA A ADELE POA MEE Maeve” 


Quality Precision Grinding stepped 
VAN NORMAN Centerless Grinder 


Ever since Stephen Morse produced the first twist drill, Morse has been the 
leader of progress in cutting-tool production methods. 


Electrolizing . . . Vectormatic Taps . . . Morse’s flute-grinding process... . 
these are some of the Morse milestones in supplying better and better cut- 
ting tools to industry. 


Now here’s another step ahead . . . centerless grinding of drills on this new 
high-precision, high-production Van Norman Diversimatic machine, 
specially adapted to Morse requirements. 

To you, this means new high standards of uniform quality and prompt 
delivery. See your Morse-Franchised Distributor today. 


The Tool Engineer 




















MOR S E; means 


“TET E IMWOs5'L" in Cutting Tools 


MORSE TWIST DRILL & MACHINE CO., NEW BEDFORD, MASS. 
Warehouses in: New York « Chicago « Detroit + Dallas + San Francisco 


| WA Division of VAN NORMAN INDUSTRIES, INC. 
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The Norton Measure 
of Value ... the true measure 
of savings on materials you buy 
for your production is the 
cost-per-piece produced. 





Call your Norton Man — he has 

the experience, the products, 

and knows how to save you 

money where it counts. There’sa 

Norton expert in the fields of 

abrasives... grinding machines 
. - refractories. 
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NEW FROM FAIR STREET* HOME OF THE JIGMIL 





The Tool Engineer 
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You can 


produce 
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oreater 
saving 
than you 
can bu 
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You can’t recognize a value by its price alone. 
This is true of all types of grinding wheels and has 
special significance in diamond wheels in view of 
their high initial cost. 


The price tag on a diamond grinding wheel may 
appear to be a good “‘buy,”’ but the real considera- 
tion should be what will you get for your money? 


Less expensive diamond grinding wheels than 
Norton wheels may save you money on immediate 
cost. But if the lower cost wheels do not perform 
their jobs efficiently or cause production delays be- 
cause of poor quality or wheel misapplication — the 
price you paid is too much. 


The only accurate measure of the value of any 
grinding wheel is how much it produces for you per 
dollar cost — not merely how much you paid for it. 
Here is why Norton diamond grinding wheels are 
worth more to you — 


Norton Company introduced all three diamond 
wheel bond types, does all its own sizing and check- 
ing of diamonds — duplicating wheel specification 
with constant accuracy. Norton certifies the carat 
content, assuring full value for your money. 
Whether the diamonds you use in carbide grinding 
are mined or man-made, Norton gives you the most 
advanced research engineering and manufacturing 
facilities in the entire abrasive field. And you get 
this great scope of detailed knowledge on a personal 
basis — your Norton Man. 


Your Norton Man starts his career by spending a 
minimum of one year in a carefully planned training 
course in the Norton plant and a-comparable period 
of training in the field. The Norton Man has an 
average of 15 years’ abrasive experience in addition 
to the specialized training. He is the most knowl- 
edgeable man in abrasives that you can consult. 
Make him your consulting abrasive engineer. 


Ask him to make an Abrasive Requirement Study 
for you. This study lists the correct specifications for 
each abrasive job in your plant to assure you lowest 
cost-per-piece produced. He is also available for 
complete field testing on specific problems. For 
example — 


Your Norton Man can increase production by 
pointing out ways for more effective wheel usage. 
He has the widest selection of grinding wheels in the 
industry from which to select the best wheel for new 
product grinding operations and for improving your 
current grinding jobs both at the lowest cost. 
And with Norton grinding wheels you can be sure of 
precise duplication order after order. 


Norton offers true abrasive economy. Economy 
that pays off in lower cost-per-piece produced. Call 
your Norton Man. NORTON COMPANY, General 
Offices, Worcester 6, Massachusetts. Plants and 
distributors around the world. 


W-1917 


NORTON 


ABRASIVES 
Making better products... 
to make your products better 
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NEW FROM FAIR STREET* HOME OF THE JIGMIL 








“Micropoint is the first. 
machine in its field 
able to grind tool 
profiles geometrically 
correct to gage 

room accuracy” 









““MICROPOINT is not just another grinder. It’s a precision machine that makes 


possible a new technique of single point tool grinding. Advantages of this new 
technique include greater cutting tool life, increased accuracy and output of machine 
tools and greatly improved uniformity and finish of the end product. Originally 
developed for our own use, MICROPOINT became necessary in our continuing pursuit 
of accuracy.” 


C. B. DE VLIEG 


DE VLIEG MACHINE COMPANY, FAIR STREET e ROYAL OAK, MICHIGAN 
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ropoint 


capable of absolute control of tool geometry 

















Constant relief has uniform clearance around profile of cutting edge for maximum 
tool life. Cylindrical grind has variable relief which increases at the radius producing 


excessive clearance at the most important part of the tool, resulting in less tool life 





DIRECT DIAL SETTINGS reduce the possibility of human error and provide a 
method of fast, simple, accurate adjustment for each radius, angle, offset and 
clearance in exact accordance with the geometric requirements of the tool. With a 
minimum of operator training, tool profiles can be controlled to .0001”. Set-ups can 
be made quickly and with precise accuracy. Operators have ground as many as 300 
identical tools in one set-up without corrective adjustment. Because of the machine’s 
unique design, diamond wheel cutting life has been increased 4 to 6 times. Field 
tested for three years, many MICROPOINT grinders are already in use throughout 
industry. Available from your DeVlieg distributor. 





Write for Micropoint 


} Tool Grinder Catalog 
& | A\ * 
REWARDING REVELATIONS IN PRECISION l , De v heo 


AWAIT YOUR VISIT TO FAIR STREET | 
( 17 MICROPOINT 
| TOOL GRINDER 


Geometrically correct tool points ground to gage room accuracy! 
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A PRODUCT OF SKILL 





BUTTERFIELD 


etek’ 


INSPECTED 
TOOLS 





~ 


the complete line 


With Butterfield taps, drills, reamers, dies, 
counterbores, cutters, end mills, hobs and 
carbide tools, service life is long and de- 
livery time is short. Warehouses in 
Chicago, Cleveland, Detroit, Fort Worth, 
Los Angeles, New York and San Francisco. 
Call your Butterfield Distributor. 


‘ 


NNAAAAAAIN 


\¢ if 





BUTTERFIELD 


BUTTERFIELD DIVISION, UNION TWIST DRILL COMPANY, DERBY LINE, VERMONT 
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PARKER-HANNIFIN FLUID-SYSTEM COMPONENTS 





oY From HANNIFIN 
HOW)? air preparation units 


that don’t waste air power 





Hannifin CRown “Combo” units — filters, regulators and 
lubricators in any combination — keep compressed air in the 
“pink of condition” without depriving you of needed air flow. 


Crown regulators open fast on demand, close precisely 
when demand is satisfied, deliver the exact amount of air 
needed. Their “piston balanced” poppet design, which makes 
possible a flat, large-area, poppet-type valve with very short 
stroke, is the reason. The inherent stability of this design — 

no hunting or chatter — results in multi-million cycle life. 


Crown filters have large, reusable filter elements for 
minimum resistance to air flow. Crown lubricators introduce 
predetermined amounts of oil into the air stream, 
automatically. Their design is so responsive to variations in 
air flow rate that, the concealed, tamperproof adjustment 
is rarely used. This ts the easiest lubricator of all to fill, 

and remote-fill models are available. 


Crown units are competitively priced and stocked in 

principal industrial areas by Hannifin CROWN authorized 

distributors. For CROWN literature and the name of the 
distributor nearest you, write: 


HANNIFIN COMPANY 


535 South Wolf Road « Des Plaines, Illinois 


———— A DIVISION OF PARKER-HANNIFIN CORPORATION — —— 





Machine Tool Buyers: 


Beware the fallacy of projecting today’s labor rates! 


Almost without exception, machine too! replacement formulas 
employ an erroneous factor in computing savings they are 
based on today’s labor rates. 

It seems basically sound to suggest, in the case of a contemplated 
investment in equipment, that a projection be made as to the 
estimated period over which the equipment is to be used. 

Assuming this to be ten years, it is a fairly simple matter to 
project the average wage rate over the next ten years by using 
the historical increase for the past several years. This 
increase is known to be from 5 to 6% per year. 

Using 5%, we then have a simple computation to determine 
the average projected wage rate which should be used in 
computing savings in a replacement formula. 

Assuming a current wage rate of $2.50 per hour, this becomes 
$4.07 per hour at the end of ten years, or an increase of 
62.8% over today’s labor rate. 

This percentage increase could reasonably be applied also to 
other factors in the computation of savings, such as indirect 
labor, fringe benefits, maintenance, etc. 

In contemplating the purchase of a piece of equipment which 
will last for a number of years, it is fallacious, therefore, to 
anew machine tool compute savings in terms of today’s costs only. 

Does Jones & Lamson offer a positive approach: a realistic, 
workable formula that is free from fallacies such as this? Yes! 

Write today for complete information. 


the man who needs 


is already paying for it 


4 JONES & LAMSON Machine Company, 518 Clinton St., Springfield, Vt. 


Purret Lathes . Automatic Lathes . Tape Controlled Machines . Thread & Form Grinders . Optical Comparators ~ Vhread Tools 
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teel Sopies 


Making 
with die of Cromo-WV 


A manufacturer in the Southeast needed a long wearing hot-work tool 


steel to produce a “3-in. edge” extrusion made of aluminum. They 
talked it over with our loeal tool steel distributor who recommended 
making the die from a Bethlehem Cromo-WV upset-forged dise. 

It was a good choice. Tlie dise machined readily, and was easy to 
heat-treat. Hardened to Rockwell C47, the die extrudes 24 billets per 
hour, with brief stops for polishing. The life of the die is about 50,000 
lb of extruded metal. 

Cromo-WV, with its 5 pet chrome content, plus .30 pet vanadium, 
is a modification of our popular Cromo-W, the original 5 pet chrome 
hot-work steel. Resistant to heat checking, Cromo-W V also has good 
red hardness, and good shock resistance. 

Like to give Cromo-WV a try? Just call your Bethlehem tool steel 
distributor. You'll find he will handle your request promptly. 
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STEEL 


BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 


Drilled Holes Are 
Not Round (Usually) 


Round holes which are drilled in tool steel 
stock with twist drills, if measured aceu 
rately, are usually found to be: 1. out of 
round; 2. oversize (compared with drill 
diameter); and 3. tapered throughout 
their depth. In other words a half-inch 
diameter hole cannot be drilled with a 
half-inch-diameter drill. 

This condition results largely from me 
chanical “play” in the drilling equipment, 
although many other factors can exert 
considerable influence. For example, if 
the two ground lips which form the eut 
ting edges of a twist drill are unequal in 
length, the drill will produce holes of ir 
regular size and shape. 

The production of parts containing ac 
curate round holes is most commonly ae 
complished by rough-drilling the holes 
undersize, and then either reaming or 


broaching to obtain the desired size. 


Bethlehem Air-4 Is an Ideal 


Free-Machining Grade 
fm 


Air-4, Bethlehem’s new medium alloy tool 
steel, is an ideal free-machining grade due 
to the addition of lead. It hardens in air 
at 1525F to 1575F, and provides excellent 
wear and high toughness. Air-4 is also a 
deep-hardening grade, with high com 
pressive strength. Order it today from 


your Bethlehem tool steel distributor. 





gETH! EHEK 


OO Ben An Hour 


‘~ 7 IN ANODIZED EXTRUSIONS ON 
PINES MODEL % BENDING MACHINE 





Position of matching 
extrusions as assem- 
bled onto fiberglass 
phonograph case. 


SSS 


View of 12-year old Pines Model % Bending Machine 
at Kinkead Industries Incorporated, Chicago, bending 
decorative aluminum extrusion closure strips. 











How Accurate Bending Simplifies Fitting of Scratch-Free, 
Matching Closures on Phonograph Cases 


A unique tooling setup on a Pines Model 34 Bending Machine 
enabled Kinkead Industries Incorporated, of Chicago, to fill an order 
for accurate 90° bends in matching aluminum extrusions. Bends 
are made simultaneously in a pair of extrusions at net production 
averages of 800 bends, or 100 pair of frames, per hour. Accurate 
forming simplifies corner fitting and assembly of the completed 
pieces used as closure strips on phonograph cases. As illustrated, 

G@eseup chewing tetling Gauileyed to teddinn two the two extrusions are mounted on spring-steel strips which serve 
matching extrusions simultaneously. Black strip sepa- as an internal mandrel and prevent collapse of the sections in the 
rating two extrusions is spring-steel mandrel used to bend a. Bendi the t tri : It : ly 3 . fect 
seovent collages of epen ceciions duiing tending. end area. Bending the two strips simultaneously assures perfec 
mating when assembled onto the fiberglass cases. 


RUBBER yy, Ends Meet in Butt-Fit Without Trimming 








Vy 4 #4 


banm Before bending, both of the extruded shapes are anodized to a 


4 Y fy beautiful, bright finish. Die surfaces are faced with nylon to protect 
FZ 


/ 0. the decorative finish and prevent marring during the bending oper- 
spanee sTeat .BOOR. ation. No lubrication is required. The uniform accuracy of the 

LEAVES WA bending operation also eliminates any need for trimming the pre- 
a cut stock. The ends meet in a butt-fit. Kinkead’s fine line of stainless 
steel and aluminum products, known as “Kintrim,” is another 


Extrusions are positioned in tools as illustrated above. example of the quality bending results that have long been achieved 
Die surfaces are nylon coated to prevent scratching 


too enadiand Geiets, Radne cnet to tataiind ta cheaiate on Pines Benders. Look to Pines for the practical solution to your 
lengths before bending. bending problems. 














WRITE FOR FREE CASE STUDIES 


For case study reports on the ~* 
\ cost-cutting advantages of cold - 
f \ f nl f | NEER | nl rf C 0 | nc forming the “Pines-Way,’’ write —= 
. ie * for free copies of Pines News. rl ] 
For analysis on any job, ask a (> ff 
Specialists in Tube Fabricating Machinery 693 WALNUT - AURORA, ILLINOIS Pines representative to call. 








PRODUCTION BENDING © DEBURRING © CHAMFERING MACHINERY 
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7 PLA-CHEK GAGES stand guard over Ford precision and 
accuracy in this Layout and Inspection room at Ford Motor 
Company's Dearborn engine plant in Dearborn, Michigan 


7 of 200 Reasons 
Why Inspections 


are Fader at Forde! 


PLA-CHEK GAGES 
Guard Ford Precision 
while Cutting Inspections 
from Minutes to Seconds 


Precision is a law at Ford Motor Company. 
PRECISION RISERS : en agg 
Suis And speed is essential to the maintaining of 
uilt with the same precision as the - rs e " : 
gages themselves, PLA-CHEK Gage high volume production. That’s why you'll 
Risers may be used to extend the useful- find more than 200 PLA-CHEK Gages at work 
, { eve K Gage from the . . . 
ness of every PLA-CHEK Gage trom the in various Ford plants speeding inspections 
smallest to the largest size. Available in . ° . “gi ° 
6” height for 6”, 12”, 18” PLA-cHekS While guarding Ford precision and quality. 


«++ 12” height for 24”, 36”, 48” models 

PLA-CHEK GAGES, available in a full range 
of sizes to meet every surface plate inspection 
and layout requirement, can be set 5 to 20 
times faster than other methods of comparable 
accuracy. They are guaranteed accurate to 
.00005" throughout the entire range of the 
6”, 12” and 18” sizes and in the 24”, 36” and 
48" sizes to .OOOL” in any 24” length or .0002” 
over their entire range. 





©. - - 

MICROMETER THIMBLE In August, 1946 Ford Motor Company pur- 

is graduated to .0001” and provides Chased its first PLA-CHEK Gage. Today there 

dimensions between 1” stepsonmeasur- are 200 at work in Ford inspection rooms and 

ing bar. Measuring bar of the 18" model at Ford machines. Such confidence on the part 
(as illustrated) and larger models, can . “ : 

be adjusted to enable the user to take Of Ford Engineers must be deserved. Let us tell 

readings up or down relative toacenter yOu how you, too, can speed inspections, main- 

line or other reference line on the work tain extreme accuracy and save money with 

PLA-CHEK Gages. Write for complete, de- 


GAGE COMPANY 


P.O. BOX 3806 DETROIT 5, MICHIGAN 
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With the Brush Surfindicator you 
can hold finishes exactly to specifica- 
tions. No costly rejects. You get a 
specification finish at minimum cost! 
The Brush Surfindicator with its full 

sy p ec i fy yo ur fin is h «ee range of accessories precisely meas- 
ures any finish regardless of whether 
it’s rough, smooth, in a hole, on a 
concave or convex surface—even on 
a razor edge. 


Write for booklet “Control the 
Finish and You Control the 
Costs.” Factory-trained distributors 
in all major cities. 





Our Cost Challenge! 


Just invite us to bring the Surfindicator 


_brush INSTRUMENTS ivto your plant—put it to work on a 


DIVISION OF 


machine—and we will prove that we can 
TH A 3 : ’ 
S7™ AND PERKING | CLEVEEE | CLEVELAND 14, OHIO reduce your rejects. We’re ready now! 
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The Leading Supplier 
to the Stamping Industry 


PRESSES 


The report of the Business and Defense Service 
Administration shows that Danly led all producers 
of presses during 1957. Industry made Danly the 
first choice because you get lower operating costs 
with a Danly Press—you can depend on it! Each 
press is engineered to turn out more accurate stamp- 
ings . . . to produce more units per shift . . . and 
to reduce profit-eating maintenance and spare parts 
inventories. 


There are many new developments you should 
know about, such as the Quick Die Change feature 
available on all Straight Side Presses . . . single, 
double and triple action .. . the modern high- 
production Autofeeds . . . and the completely mod- 
ern line of Open Back Inclinable presses just intro- 
duced. See how Danly can help you reduce costs 
and give your products the stamp of leadership! 


Write for the new Autofeed Catalog that gives full 
information on Danly Presses for high-production 
stampings. 


DANLY MACHINE SPECIALTIES, INC. 
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DIE SETS 


and Die Makers’ Supplies 


With the introduction of the Demountable Bush- 
ing Die Set, Danly is now working on its fifth 
million in die set production. Included in this 
production are die sets mounted in five Danly 
Autofeed Presses that produced a million pieces 
per grind with an average of 219,000 pieces per 
.001 inch of die grind. 


In every instance, Danly can meet your most exact- 
ing diemaking specifications with a die set— 
standard or special. Since pioneering the first mass- 
produced precision die sets 36 years ago, Danly 
has continuously developed new production, in- 
spection and distribution methods to serve you 
better. 


Today, there’s the new Danly Die Set with De- 
mountable Bushings being assembled in a factory 
branch or distributor assembly plant near you. It 
is your fast, convenient source for toolroom and 
pressroom supplies that bear the stamp of leader- 
ship. Danly facilities for special Die Set manufac- 
ture are also improved and expanded . 


Send for money-saving facts. Write us and your 
distributor or branch will give you helpful informa- 
tion on Danly Die Sets. 


2100 S. Laramie Avenue, Chicago SO, illinois 





| MAGNESIUM PRODUCTS 


UNITED 


BERS me 4 








10¢ PHONE CALL CUT MACHINING 
TIME 50% ON 3-FT. INDEX TABLE! 


Ordered-by-phone magnesium tooling plate disc replaced cast steel index 
table for machinery manufacturer ...“as purchased” flatness cut previous 
part in half...saved 50% on machining costs. 


machining time on this 


United Welders Inc., of Bay City, 
Michigan, recently replaced steel with 
magnesium tooling plate in making 
the precision index table, or dial, for 
their automatic 8 Station Dual Dial 
Welder. This machine is used in 
welding the bottom gasket retainer 
for an oil filter assembly in 1959 
automobiles. 


The dials previously were made of 
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cast steel which required costly, time- 
consuming surface and edge machin- 
ing to finish. The 2% inch by 36 
inch dials of magnesium tooling 
plate are now purchased rough-cut 
to size from the local Dow magne- 
sium distributor, and are finished by 
simply edge truing and drilling. Be- 
cause the as-purchased flatness com- 
pletely eliminates need for surface 


machining, United’s machining costs 
on this part have been cut by more 
than half. Production has been 
speeded, too, because magnesium’s 
light weight makes the dials easy to 
handle during manufacture. Two men 
can easily lift and handle the light 
disc. Cranes or lift trucks aren’t 
needed as they were with the pre- 
vious steel dials. 


The Tool Engineer 








LIGHTNESS CUTS 
POWER NEEDS 75% 


In the United welder above, the dial 
starts and stops 500 times per hour 
during welding operations. This light- 
weight magnesium dial requires only 
a quarter of the power needed to 
operate the previous steel dial. It 
permits a drastic reduction in the 
cost and size of motor, speed reducer 
and other necessary driving elements. 
RIGIDITY MEANS 

ACCURATE POSITIONING 
United Welders employs a Geneva 


Stop Movement to position parts ac- 
curately under dual automatic spot 
welding heads. Magnesium’s rigidity 
helps the dial retain close tolerances 
necessary for continued accuracy. 
Magnesium tooling plate has other 
advantages, too. It costs less to buy 
than other lightweight tooling mate- 
rials and can easily be welded. It can 
often be obtained ready-cut-to-shape 
from distributors, saving additional 
time in your shop. 


Because magnesium tooling plate is uni- 
formly flat, it can be used for almost all 
tooling jobs without surface machining. 
It’s rolled and thermal flattened to close 
flatness tolerances . . . high dimensional 
stability keeps it flat in use. 


MAGNESIUM TOOLING PLATE IS 
AVAILABLE FROM STOCK AT: 


E. F. Bailey Company 
Seattle, Washington 


Clendenin Bros., Inc. 
Baltimore, Maryland 


Copper and Brass Sales, Inc. 
Cleveland, Ohio; Detroit 12, Michigan 


Fullerton Steel and Wire Company 
Chicago 35, Illinois 


Hubbell Metals Inc. 
St. Louis 3, Mo.; Kansas City, Mo.; 
Marietta, Ga 

A. R. Purdy Co., Inc. 
Lyndhurst, New Jersey 


Reliance Magnesium Company 
Los Angeles 58, California 


Joseph T. Ryerson & Son, Inc. 
Dallas, Texas 


There's a wealth of information in Dow’s 
new magnesium tooling plate manual. This 
handy 56-page book is filled with facts 
about shop working characteristics, ma- 
a copy, contact your 
Dow branch office or write to Magnesium 
Sales, Department 1331FJ6. 


chining, etc. For 


THE DOW CHEMICAL COMPANY - MIDLAND, MICHIGAN 
June 1959 
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ALBRE 


The world’s most accurate keyless 


The Albrecht Drill Chuck 
at work in production 
and in the tool room. 





On high speed sensitive drill 


as 


a -A 





Model 15 for small drills (.008” shank) 


On jig borer 





/ 


Albrecht Heavy Duty Drill Chuck te 


8 threaded back models—capacities 0- %“ 


: 
{ 
: a 
a 
, 


Ll 


chuck! f 


12 taper mounted models—capacities 0-4” Fi 


? 
a, 


. f/ 
+. 


Now available in 
threaded back models 
for portable tools 


A PARTNERSHIP IN PROGRESS 


Your industrial supply distributor makes it 

his business to know your business. He is 

always available and ready to fill your needs 

quickly, dependably and economically. When CH UC K S 
you need chucks, you can depend upon Jacobs 

and the Jacobs industrial supply distributor 

who works with you... your partner in prog- The Jacobs Manufacturing Company 
ress through service. West Hartford 10, Connecticut 
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why make parts the slow, costly way? 


COLD-HEAD THEM! 


Tappet plunger, splined 
square-head shaft, collar for 
adjustment wedge, universal 
joint bearing cup, pipe plug, 
spark plug body. 





Copper 


Ornamental stud, distributor 
cap center insert, commuta- 
tor bar, wire clamp, solenoid 
contact, starter field terminal. 





Aluminum 


Hollow fivet, blind rivet, 
flanged collar, link, distribu- 
tor cap outside insert. 





Precious 
Metais 


Electrical contact, transistor 
case, miscellaneous rivets 
and electrical contacts. 


Of various metals, the parts identified above were 
developed for fast, accurate production on National 
Cold Headers, 

Most of these important jobs are made without 
waste, ready for end use. All are cold-forged from 
coiled wire — start-to-finish in one compact Header 
— without any intermediate steps. 

New technical break-throughs are making jobs 
like the above every day commercial realities. More 
workable wire, better lubricants, improved die mate- 
rials and vast engineering experience are combin- 
ing to adapt formerly difficult work to modern, 
profitable methods. 

Whether you now have Headers or not, send us 
prints or samples of your jobs, or bring them to 
Tiffin where more of our people can help with 
your problem, 

Perhaps up-to-date Cold Heading, a truly fast- 
growing process in metalworking, can pay off for you. 


Founded 1874— DESIGNERS and BUILDERS of MODERN FORGING 
MACHINES + MAXIPRESSES + REDUCEROLLS + COLO HEADERS 
BOLTMAKERS NUT FORMERS + TAPPERS + NAILMAKERS 
CO-PIONEERS WITH INDUSTRY OF ADVANCED METALWORKING 

PRODUCTION METHOOS 


HARTFORD DETROIT CHICAGO 


USE READER SERVICE CARD; INDICATE A-6-50 


National ';" Five-Staticn 
Progressive Cold Header 


NATIONAL MACHINERY CO. 


TIFFIN, OHIO, U.S. A. 
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Produced by 
LATROBE 


for long-run 
dies... 
| Fully-Uniform... 
Free-Machining 


DESEGATIZED® 


OLYMPIC FM 


High Alloy Die Steel 








When your die production calls for long-run 
service ... and you need a die steel that yields 
a superior machine finish without tearing—one 
that has excellent non-deforming characteris- 
tics in heat treatment... that’s the time to use 
Latrobe’s OLYMPIC FM. 


OLYMPIC FM is an air hardening 12% 
chromium (D-2 type) die steel made to exact- 
ing standards by Latrobe Metalmasters .. . 
guaranteed to be fully-uniform in the distribu- 
tion of wear-resisting carbide particles and al- 
loy sulphides for better machinability ... a 
result of Latrobe’s exclusive DESEGATIZED® 
process of manufacture! 





There’s a wide range of Olympic FM sizes 
stocked at branch warehouses near you—Call 
today! 


<] Or send for Olympic FM Data Sheet today ! 


LATROBE STEEL COMPANY 


MAIN OFFICE and PLANT: LATROBE, PENNSYLVANIA 
BRANCH OFFICES and WAREHOUSES: 
BOSTON + BUFFALO + CHICAGO + CLEVELAND + DAYTON 
DETROIT +» HARTFORD + LOS ANGELES + MILWAUKEE 


MIAMI «© NEW YORK «+ PHILADELPHIA «+ PITTSBURGH 
SAN LEANDRO «+ TOLEDO 
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NEW! Warner & Swasey 2 AB 
Single Spindle Automatic Bar Machine 


.-- provides fast, automatic production 


of short, medium, or long-run precision bar jobs 


My 


hadddd titted: 


This new 2AB machine 
has a 3-inch diameter 
bar capacity and a 
94" working stroke, 


| 
7 


Sets up fast... 
like a turret lathe 


ow, the shop-proven, cost-cutting 

features which have made Warner 
& Swasey Automatic Chuckers so out- 
standing in their field are available in 
a new Single Spindle Bar Automatic. 
Most important among the profit- pro- 
ducing features of this new Warner & 
Swasey 2 AB are: 
@ FASTER SETUPS —With no cams to 
change, time-consuming set-up proce- 
dures, usually encountered with auto- 
matic bar machines, are eliminated. 
Even your smallest lot bar jobs can 
now be produced economically on an 
automatic basis. 
@ GREATER ACCURACY—Only two 
wide—and widely-spaced—bearing sur- 
faces support the turret. Thus, cumu- 
lative tolerance problems in con- 
ventional “multiple bearing” turret 
location designs are eliminated. 
@ EASIER TOOLING FOR COMPLEX 
WORK — Flexibility and accessibility 
of the 2 AB's cross slides and pentagon 
turret enable the use of a wide variety 


NO MATTER WHICH WAY 
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of machining methods. One operation 
usually handles even the most com- 
plex workpieces. 

@ POWER FOR TOMORROW'S JOBS 
—-TODAY—The 2AB’s 25 horsepower, 
reversible motor more than meets 
today’s rugged metal removing 
requirements and, coupled with a wide 
range of spindle speeds, permits the 
efficient application of the latest cut- 
ting tool materials. 


@ “FREE” CUT-OFF TIME —An inde- 
pendently-operated cut-off slide allows 
full utilization of both front and rear 
cross slides. The cut-off cycle may be 
started during any one of the pentagon 
turret stations. Thus, cutoff can be 
progressing during subsequent 
machining providing a cut-off cycle 
which is virtually “free”. 

@ AUTOMATIC RESTOCKING INDI- 
CATOR—This ingenious device in the 
hydraulic bar feed mechanism auto- 
matically stops the 2 AB and lights an 
indicator light on the operator’s con- 


YOU TURN...WARNER 
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trol panel before the bar being 
machined runs out—prevents tool dam- 
age from improperly-gripped stock. 

Why not call your nearest Warner 
& Swasey Field Representative and get 
the complete story on the new 2 AB. 
It can help increase both production 
and overall profits—so important in 
today’s highly competitive picture. 


WARNER 
SWASEY 


Cleveland 


PRECISION 
CHINERY 
“Tou ant 1-18) 


& SWASEY CUTS COSTS 
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ling operation... 


Today O K Tool offers one o Sst comprehensive lines of milling cutters in the 
industry. It consists of many “firsts”: the first single-point tools with interchangeable 
tool bits for lathe, planer, shaper and boring mill jobs; the first milling cutters with 
tapered and serrated blades; the first shankless single-point tools. Recently these 

have been supplemented with quick-change wedge-type milling cutters and 

over 750 kinds and sizes of solid tools, making a total of over 3000 tools 

designed to better serve machine shops everywhere. Free catalogs: [[] sin- 

gle point tools, () milling cutters, (7 solid cutters. The O K Tool Com- 

pany, Inc., 400 Elm Street, Milford, New Hampshire. 


odern milling CR cutters for milling machines 
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Designed for maximum utilization — 


It goes without saying that Leland-Gifford special THE JOB: Drill and ream a complete line of 
screw machine master collets and feed fingers 
drilling machines deliver the production you want to ranging from }%" to 114” diameter. 


. aie ake ; a . E 
the precision standards you set. But Leland-Gifford THE MACHINE: A dual operating Leland- 
a a : a nee : : Gifford special with two work-holding fix- 
also has in mind the importance of design for maxi- Senate nate inane saieaaeiiet oil ate dain. 
ing units equipped for either plain or step 
feed. Workpieces are drilled in one location, 
a ’ ; : p indexed to second location and reamed. 
Gifford machine a gilt-edge, quick return investment. Spindle speeds are precisely controlled 
; . . : through variable frequency input to ac 
For Automatic Drilling at its best spindle motors. Hydraulic feed is infinitely 


. adjustable with separate motors driving 
.. . be sure to see Leland-Gifford hydraulic pumps at constant speed regardless 


CALL THE OFFICE NEAR YOU of spindle speed. 


LE LAND-GIFFOR WORCESTER 1, MASSACHUSETTS 


Chicago 5 New York Office 


- 
‘ 


2515 W. Peterson Ave. 5 S. Orange Ave 
Detroit South Orange, N.J. 
10429W.McNicholsRd. Los Angeles Office 
Cleveland 22 2620 Leonis Blvd. 


P. O. Box 853 Vernon 58, Cal. 


D R I L L I N G M A C H I N E S Indianapolis 6, P. O. Box 1051 


Rochester 12, P. O. Box 24, Charlotte Station 


mum utilization to make your purchase of a Leland- 
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Save up to 30% in cost, GO% in time 
with EPON RESIN tools and dies 


tion after 28,000 compression-shock cycles. 


Your tooling resin formulator will show 
you howEpor resin formulations save time 
and money in applications such as these: 


High temperature tooling: Metal forming 
stretch dies that can operate at temperatures 
over 400°F. 

Heated tools: Matched dies, with integral 
heating units, may be made with Epon resin 
formulations for rapid heat curing of lami- 
nated plastic parts. 

Long-lasting metal forming tools: Castings 
made of formulated Epon resin, mounted in a 
crank press, showed no permanent deforma- 


In addition, Epon resin formulations offer 
you the following advantages: 


Excellent tolerance control: Little machining 
and handwork are required to finish Epon 
resin tools because of the material’s excellent 
dimensional stability and lack of shrinkage. 


Outstanding strength: Jigs and fixtures with 
thin cross sections can be built from Epon 
resin-based formulations rejnforced with glass 
cloth. The resulting laminate has high flexural 
strength and excellent dimensional stability. 


Easy modification: Tools and fixtures made 
from Epon resins may be quickly and easily 
modified to incorporate design changes. 


CONTACT YOUR 
TOOLING RESIN FORMULATOR 


The combination of resin formulator’s skill 
and practical knowledge, backed by Shell 
Chemical’s technical research and experience, 
has solved many important tooling problems 
for industry. Your own formulator specialist 
can help you solve yours. For a list of experi- 
enced tooling resin formulators and additional 
technical information, write to: 


SHELL CHEMICAL CORPORATION 
PLASTICS AND RESINS DIVISION 


50 WEST 50th STREET, NEW YORK 20, NEW YORK 


CHICAGO 
IN CANADA Chen 


June 1959 


CLEVELAND -*+ OS ANGELES NEW YORK 


he 4M 
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THIS 1S A DRILL JIG! 

The fastest, lowest-cost 

drill jig in metal working today 
Numerical control 

punched tape positioning for 


drilling, tapping facing, etc 


If you make a variety of parts, in 
small quantities (1-2000) , and often 
have engineering changes—Dicl- 
MATIC* 202 by Stromberg-Carlson 
can drastically reduce the cost per 
part. Here’s why. 


1. Reduces lead time—because tapes 
can be made much faster than drill 
jigs. 

2. Cuts down on inspection time 
because tape controls are exactly 
repetitive. There’s no fatigue factor. 
3. Shorter set-up time—only simple 
holding fixture required. 


4. Eliminates scrap and rework due 
to human error. 

In a typical application, the total 
cost per part for the production of 
forty parts was reduced from $7.87 
to $3.29 


But more important, an engineer- 


STROMBERG-CARLSON 


A DIVISION OF GENERAL DYNAMICS CORPORATION - 
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YOU CAN MAKE MORE MONEY NOW! 
BY GETTING INTO 


DIGIMATIC 


NUMERICAL CONTROL 


ing change order was effected in 15 
minutes at a cost of $1.15 as opposed 
to conventional retooling costs of 
$38.40. A saving of 97%! 

Every factor that would influence 
this cost has been considered. The 
cost of additional floor space, insur- 
ance, power, etc., and amortization 
required over the present machine 
tool for the Diamatic 202 Control 
System is included. Complete de- 
tails and photographs furnished on 
request. 

The only complete, standard sys- 
tem. The Diarmartic Control System 
includes all equipment necessary for 
numerical control operation. It in- 
cludes: Special Punch Tape Prep- 
aration Unit that is as simple to 
operate as an adding machine. No 
complicated computer language to 
learn. Control Console—compact 
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unit, operator maintained, with shop- 
proven reliability. Servo Table—can 
be adapted to any existing machine 
in one day. Automatically positions 
work on ball bearing ways accurate- 
ly and rigidly within 114 seconds 
per hole. 


net 


eee eee 


Write for free 12-page booklet, ‘‘Diei- 
MATIC Model 202” containing complete 
details and illustrations. Also—movies 
shown at your shop or plant on request. 


DiGimaTi JR TRADEMARK 


ELECTRONIC GONTROL SYSTEMS 
1494 N. GOODMAN STREET + ROCHESTER 3, N. Y. 
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WHY WAIT FOR THE “FACTORY OF TOMORROW”? 


Automate for profit now with 





ULTRONIX, INC. builds its own 
Modernair-powered plastics molding presses 


Manufacturers of precision wire-wound resistors for 
the fast-moving electronics industry, ULTRONIX, 
INC., had to develop much of their own production 
equipment for their new plant at San Mateo, Calif. 


Typical is the moiding press shown here which turns 
out a tiny plastic bobbin for their “ULTRIMMER” 
miniature trimming resistor. 


. er) 


A 2” bore double-acting Economair cylinder with 5” 
stroke closes the electrically heated molding die, holds 
it under pressure for the 45-second molding cycle, the 
piston then retracts to open the die and automatically 
eject the part. The cylinder operates at line pressure 
(120 to 150 psi.). Temperatures average about 350° F. 


PISTON SPEED CONTROLLED 
IN BOTH DIRECTIONS 


Operation is controlled by a 4-way Modernair CRV- 
410 lever-operated valve. Speed control was desired 
in order to close the die with a squeeze instead of a 
slam, and to eject the molded part gently. 


This was accomplished by installing Modernair Ex- 
haust Speed Control Valves in each exhaust port on 
the CRV valve (see photo). 


Simplest, most economical speed 
control you can use! All Modernair 
4-way valves have separate threaded 
exhaust ports for both ends of the 
cylinder. You can get piston speed 
control in either or both directions 
simply by installing the inexpensive 
Modernair Exhaust Speed Control 
Valves shown here. Speed is easily 
adjustable, ‘‘stays put’’ where set. 









ia 
= TOGGLES INCREASE PRESSURE 
ON LARGER PRESSES 
The press shown is one of more than 20 air-operated 
molding presses used in the Ultronix plant. Larger 
seaauatnahae didlo denimmedidin aoe presses use toggle action to multiply the force of the 
TM. Reg. U.S. Pat. Off air piston to attain the necessary closing force on the 
dies. Many presses are equipped with air-operated 
index tables for higher production speeds. 
Why walt for the “Factory of Tomorrow?"'— You can get the cost- 
NEW CATALOG READY saving, production-boosting benefits of automation now with versatile, 
low-cost Modernair cylinders, valves and fluid power components. 
Most comprehensive ever published in the 
fluid power industry, this 72-page manual is ® 
an invaluable handbook for those who 
want to put fluid power to work, 
A note on your company letterhead will 
bring your free copy promptly. C 0 R P 0 R AT | 0 N 
Write today, please address Dept. H-6. 
Sen Leondee. California creweiene 36. ag 
400 Preda Street rookpark Rd 
MEMBER RATIONAL FLUID POWER ASSOCIATION Phone LOckhaven 2.6485 Phone SHadyside 9-6393 
Twx: OA304 - Wux: DE Twx: CV284 41 
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Universal Bed Type Rigidmil Combines Flexibility 
with High HP in Cutting Costs on Large Work 





Machining end of work piece is illustrated in 
this example using all angle head in horizontal 
position and vertical feed. 





Machining on top of the work is illustrated in 
this example using the All Angle head and 
longitudinal table feed. 





All angle head is used to mill clearance cuts at 
an angle using transverse feed. All power feeds 
are infinitely variable. 





AUTOMATIC LATHES 


MILLING MACHINES 





Horizontal spindle and longitudinal table feed are used for face milling first surfaces of large casting. 


Because this universal bed-type 
Rigidmil milling machine was able 
to machine a total of 28 surfaces on 
this large, heavy casting in just two 
setups, sizable savings were effected 
through a reduction in handling 
and setup times. Production is not 
sacrificed to gain flexibility as both 
the horizontal spindle and the all 
angle head have the horsepower 
needed for heavy cuts using carbide 
cutters, 50 and 20 hp respectively. 


Positioning the cutter instead of the 
work, eliminates special fixtures 
needed to machine complex angles 
on conventional machines, and re- 
duces set-up time. Accuracy stand- 
ards invariably exceed those possi- 





SPECIAL 





MACHINES 








ble on other machines because of the 
reduction in workpiece handling. 
Machine has a table feed stroke up 
to 216 inches, transverse feed stroke 
of 24” and vertical feed stroke of 
26” making possible machining on 
large work pieces. Pushbutton 
pendant control of all machine 
speeds and movements enables the 
operator to keep close control over 
every type of job. 


In addition, slab milling can be 
performed with the main spindle by 
mounting an arbor support on the 
dovetail ways provided. An extra 
cost option is a power operated 
draw rod for the horizontal spindle 
that simplifies cutter change. 








DRILLING MACHINES 





GRINDERS 


The Tool Engineer 








Steering Gear Part 
Thread-Milled in 
Automatic Setup 


A two pass operation that leaves 
minimum stock to be removed in a 
following finish-grinding operation 
is used to produce approximately 
72 ball nut components for auto- 
motive steering gears per hour on 
this Sundstrand Hanson-Whitney 
thread milling machine. Material is 
SAE 5120 steel. 


Because of the limiting physical di- 
mensions of the cutter (small diame- 
ter in relation to length) a rough 
cut and finish cut are made to hold 
stock to a minimum for final grind- 
ing operations. Both rough and 
finish cuts are in one automatic cycle. 


The completely automatic cycle, 
including load and unload, permits 
the operation to be handled with 
minimum operator skills and 
allows one operator to handle 
several machines, 








rd 


Hanson-Whitney 10 x 24 inch machine built by 
Sundstrand equipp pr A 
including load and unload, of automotive 
component. Principal dimensions of ball nut 
unit are shown below. 
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BROACHING TOOLS 
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Hopper-Fed Sundstrand Lathe 
Turns 450 Shafts Per Hour 


A special hopper arrangement for 
automatic feeding of bar stock to 
permit continuous cycling helps 
this Model 6A Sundstrand Lathe 
set a fast production pace. Fractional 
horsepower motor shafts are turned 
at an average rate of 450 per hour 
with lengths of finished shafts rang- 
ing from 9 to 13 inches. 

Bar stock is fed automatically thru 
the spindle; is cut to length, tirned, 
and grooved; and is automatically 


ejected onto the conveyor at the 
completion of the machine cycle. 
Front, rear, and overhead tools are 
provided to reduce machining time. 
Because production requirements 
change frequently, quick setup tool- 
ing using micrometer tool blocks 
and stops is used. Not only does 
this permit reduced change-over 
time but it also eliminates the need 
for trial cuts at the start of a new 
production run, 


Ceramic Tooling Keeps 


Brake 


Combining ceramic tooling with 
the modern design features of the 
Sundstrand vertical lathe has opened 
the way to new highs in production 
efficiency on this brake drum turn- 















Drum Output High 


ing operation. Hourly production is 
now at 72 units per hour at 80% 
efficiency, at nearly double the sur- 
face speed used with carbides. 
Surface finishes exceed any previ- 
ously attained, eliminating the need 
for a sanding operation formerly 
required, 


Easy loading and unloading made 
possible by the vertical lathe design 
play an important role in the in- 
creased production rate. Open front 
vertical machine makes it easy to 
provide automatic chip disposal, an 
important advantage in view of the 
high rate of metal removal. 


Learn more about how 
Sundstrand "Engineered 
Production” can solve your 
machining problems by writ- 
ing for Bulletin 704 today. 





PRESSES 


Belvidere, 


SUNDSTRAND 
MACHINE TOOL 


Div. of SUNDSTRAND CORPORATION 
lilinois « U.S.A. 
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Allien Hughes 
cut abrasive costs 18 tol at 


Grinding the gripper-die marks off a jet turbine 
blade can be an expensive business. At the Harris- 
burg Works of Thompson Ramo Wooldridge, these 
super-alloy steel blades used to be semi-finished 
with coated abrasive belts until Industrial and 
Abrasive Control Engineer Paul Mazich started 
checking up on costs. 

Mazich called in Bay State Abrasive Engineer 
Allen B. Hughes and he dug into the problem. 
Working with Bay State distributor General 
Machinery & Equipment Company, Hughes made a 
series of careful tests. The result was a grinding 
wheel that cut the annual cost of abrasive materials 


Industrial Engineer Paul Mazich ex- 
amines finish on jet engine blade forg- 
ing after off-hand grinding operation 
illustrated at right. 


alone from $18,000 to $1,000. Its unique combi- 
nation of special bond and abrasive grit in- 
creased cutting speed, prevented loading and 
eliminated the need for dressing so successfully 
that productivity rose, labor costs dropped and 
there were additional savings of around $5,000. 

Like Allen Hughes, the Bay State Abrasive Engi- 
neer in your area is a trained expert. He backs up 
the work of the experienced men who represent 
Bay State’s topflight distributors and Bay State’s 
research labs back. them both with new ideas, 
techniques and materials. Better grinding at lower 
cost... that is our business. 


Operator E. S. Jones semi-finishes jet turbine blade in off-hand grinding operation 
with cool-cutting, self-dressing Bay State grinding wheel. 


The Tool Engineer 





Thompson Ramo Wooldridge 


Allen B. Hughes worked up through 
Bay State’s Westboro plant and then 
added extensive field experience so 
that his knowledge of abrasive prob- 
lems and practical solutions for them 
covers every phase of abrasive 
engineering. 


BAY STATE gqavavz 


weer as 
a | 


> 


ABRASIVES ” 


(i Bay State Abrasive Products Co., Westboro, Massachusetts. 
In Canada: Bay State Abrasive Products Co., (Canada) Ltd., Brantford, Ontario. 
Branch Offices : Bristol, Conn., Chicago, Cleveland, Detroit, Pittsburgh, Los Angeles. Distributors: All principal cities. 
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Where It’s Quality, Quality, Quality! 


it’s Quality DE-STA-CcCO 


FINAL INSPECTION OF Ross OPERATING VALVES subjects every 
valve to a pressure test far exceeding its normal usage. For over 
fifteen years, fixtures similar to this, all employing De-Sta-Co 
No. 620 plunger clamps, have been built to do this critical high 
pressure sealing job. 

Whether your holding and clamping operation is inspection, 
machining, tapping, grinding, welding, bonding or other assembly, 
there is a specific De-Sta-Co Toggle Clamp to do it better. Fast 
action, positive clamping, long life through thousands of pro- 
duction operations have made De-Sta-Co known for almost 30 
years as the leading tool in the field. And all of our medium and 
larger models use hardened serrated pins in hardened bushings 
staked to prevent wear. A broad selection of spindle accessories 
increases the versatility of the clamp you specify. 

Our representative in your area is qualified and ready to serve 
you. Send for our catalog showing clamp applications, scale 
drawings and complete information. 


Toggle Clamps 


Angular-Bar 
Type 


Air-Operated 
Type 


Portable 
Clamps 


De-Sta-Co is widely known for toggle clamps, stamp- 
ings, precision washers, spacers, shims, shim and 
feeler stock, blower housings and marine specialties. 


Vertical Base 
and Vertical 
Handle Type 


Variable 
Position 
Thrust Type 


T-HKandle 
Horizontal-Bar 
Type 


ORIGINATORS OF DETROIT STAMPING COMPANY 


PRODUCTION . 
CLAMPING 328 MIDLAND AVENUE 


DETROIT 3, 


MICHIGAN 

















NO. 132-01 MIKRON 
SPUR GEAR HOBBING MACHINE 





Ask for our Bulletin RH-132-01 which describes the new MIKRON 15-Second Spacing Accuracy Machine. 


WRusseu, [fowroox ¢ [Rifenperson, inc. 


292 Madison Avenue, New York 17, N. Y. 
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MATTISON 


HIGH: POWERED 
_ PRECISION 


GRINDING 
METHODS 


Chipless machining brings 3-way 
cost reduction at Ingersoll 


Electrolytic grinding slashes cost of finishing 
brazed carbide tools 


If you have tough, hard, or heat-sensi- 
tive materials to machine, look at how 
The Ingersoll Milling Machine Com- 
pany, Rockford, Illinois, reduced ma- 
chining costs 18%. 
costs 80% .. 


.. Slashed abrasive 
. and made a reduction in 
scrap losses with a highly controlled ap- 
plication of electrolytic grinding. 

The headache at Ingersoll’s Cutter 
Division was in grinding the faces of 
brazed carbide-tipped milling cutter 
blades. On a horizontal spindle grinder, 
unit pressures were so high in order to 
penetrate the carbide, the wheel had a 
tendency to gouge into the soft shank 
steel. It was difficult to stop wheel- 
loading, heat-checking, and cracking— 
not good because almost 80% of the 
blade cost was lost in scrap occurring at 
this stage. 


First continuous electrolytic process 
The profit-significant features of this 
machine are: 

1) continuous, single-pass machining. 

2) high stock removal. 

This is really the first application of 
electrolytic grinding to a machine that 
does not require batch-type loading and 
multiple-pass stock removal. 

With the magnetic chuck slowed down 
to 12 revolutions per hour, the operator 
just loads the blades at one side of the 
table and picks off the finished blades 
from the other. Pie-shaped magnetic 
sections are energized automatically as 
the work passes under the wheel and are 


Fig. 2—Finished blades (left) have a surface finish of less than 20 microinches, rms. Tests at Ingersoll 


Fig. 1—Single-pass electrolytic grinding, with carbide removal averaging .005 to .008 in., is a more 
efficient method of finishing the faces of carbide-tipped milling cutter blades. Downtime for cleaning 


and loading the table is eliminated. 





de-energized as it emerges on the other 
side. No machine adjustments are re- 
quired until a new lot of different sized 
blades is to be ground—all nonproduc- 
tive time for cleaning and loading the 
table has been eliminated. 

Blades come directly from tip-brazing 
to the Mattison. With carbide removal 
averaging .005” to .008” per pass, the 
1500-ampere electrolytic grinder finishes 
them to size in one pass, holding finish 
within 20 microinches, rms. 

Since metal removal is now virtually a 


“scrubbing process,” there’s no danger 


prove there's no difference in break strength or blade life when the electrolytic process is used. 
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of heat-checking or cracking. At the 
present rate of wear, using a 100-grit, 
100-concentration diamond wheel with 
1/16” depth of diamond, wheel cost per 
blade is 80% lower than it was on the 
horizontal. 

If your problem is heat damage, high 
wheel costs, distortion of thin sections, 
difficult machining of carbides, or find- 
ing a suitable process for cutting tough 
super alloys, let Mattison evaluate the 
new economics of “‘chipless machining.” 
It may be the solution you’re looking for. 





Free Methods Study 


You can inspect, first hand, the value of 
Mattison’'s new Quick-Tilt surface grinder 
for machining your own workpieces. Pro- 
duction tests show that the average grind- 
ing operation can be at least 50% more 
efficient with this new method. We will ma- 
chine your parts in our Methods Laboratory 
and give you a complete job analysis which 
takes the guess out of grinding. There's no 
obligation—your Mattison dealer will make 
all the arrangements. 











MATTISON MACHINE WORKS 
Rockford, Illinois WOodland 2-5521 
HIGH-POWERED 
| PRECISION 


ae SURFACE GRINDERS 
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How to tell which carbide tool 
will give you the most production 


When you see the name Staples on any carbide-tipped or solid 
carbide tool, you may be sure that you have purchased a cut- 
ting tool specifically designed for high production potential. 

For behind this name is over twenty years experience in 
manufacturing accurate and economical cutting tools. Tools 
that meet the demand of today’s higher speeds and feeds. 

Service is another thing you will like about dealing with 
Staples. Example: Upon request — in just 48 hours — we will 
ship stock carbide reamers and core drills ground to your speci- 
fied diameters. And you will receive prompt quotations on 
“special” carbide tools made to your specifications by skilled 
Staples craftsmen. 


ROTATING CARBIDE TOOLS 


THE SSG TOOL COMPANY 


2352 GLENDALE-MILFORD ROAD, CINCINNATI 15, OHIO 








NEW 


CP PORTABLE 


You take the tool to the work with the CP Port- 
able Broach Gun... a completely new technique 
in broaching. Operation is fast and simple. 
Broach is inserted in pilot hole and with a 
squeeze of the trigger the hole is formed or fin- 
ished in a single, swift operation. Set-up time 
is eliminated since no jigs, fixtures or templates 
are required in most applications. Drilled, 
punched or cast holes can be finished to round, 
square, hexagon, oval, or irregular shapes in 
any work area. Angle Broach Puller, for close 
quarters, is also available. 


seveveveretee ; li 


The broach pulls a clean hole every time, and 
leaves it “mirror” finished. Hole sizing accuracy 
can be +.0002. Unskilled operators can consist- 
ently produce accurate holes with minimum 
training time. 

CP Power Cell weighs only 58 pounds, oper- 
ates on shop air lines, furnishes oil pressure up 
to 7,000 psi. Easily moved from job to job any- 


where in the plant. Also powers hydraulic riv- 
eters, squeezers, punches. 


Chicago Poeumatic 


8 East 44th Street, New York 17, N. Y. 


Pneumatic Tools ¢ Air Compressors « Electric Tools © Diesel Engines 
Rock Drills « Hydraulic Tools * Vacuum Pumps ¢ Aviation Accessories 
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CONVERTS 
ROUND 

PILOT HOLES 
T0 


square 
hex 
oval 
splined 


Naat 


SHAPES 


The Tool Engineer 
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TTL END, 
be used 

lo finish 
round holes 
lo 002 





Chicago Pneumatic Tool Co., 8 East 44th St., New York 17, N.Y. 


I'm interested in broaching holes. Please send me a copy of 
Bulletin 581-2. Address Dept. B-6 


Name 
Company 


Adddress 
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Mill Odd Shapes 


...with Barber-Colman Form-Relieved Cutters 


We don’t expect you to have a 
job exactly like this... 





... but the manner in which cutter 
design was established may il- 
lustrate important benefits gained 
by submitting part prints to the 
Barber-Colman Tooling Service. 


























Whether you have irregular forms 
or a combination of straight 
surfaces to machine, a comprehen- 
sive engineering analysis will help 
you determine the one best cutter 
for increasing accuracy and com- 
bining operations economically. 




















Electronic computer 
aids cutter design 


This cutter requires a 10° helix 
and a 10° positive radial rake to 
produce the accuracy and smooth 
finish on the part. The helical 
flutes and radial rake make it 
necessary to calculate the cutter 
tooth form which will produce the 
desired part form. All plot points, 
formerly obtained manually, were 
determined rapidly and accurately 
on a Bendix computer. Only the 
points where a change in form 


The Tool Engineer 





in One Operation 


occurs were obtained manually. 
Over 60 other points were deter- 
mined quickly by the computer. 


An electronic computer has the 
following advantages for you: 

1. Accurate cutters —A direct 
solution is possible through the 
application of mathematical for- 
mulas which eliminate trial-and- 
error solutions. The great number 
of plot points which can be de- 
termined quickly and accurately 
assures exact duplication of com- 
plex shapes. 

2. Economical design — You get 
the highest possible number of en- 
gineering man-hours devoted to 
actual development of the cutter 
because fewer hours are required 
to work out details. 

3. Faster service — Speed of com- 
putation permits us to check a 
number of designs and still meet 
reasonable delivery schedules. 

4. Flexibility to change — All 
variables other than form, such as 
helix angle, side clearance, number 
of teeth, cam, diameter, rake, etc., 
can be changed at any stage of 
engineering without rigidity at 
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our end. There’s no incentive to 
“save” a design should a different 
helix angle or diameter be desired. 


Design of this cutter included a 
cutting clearance problem. If the 
part were set square with the 
cutter, a two-piece cutter with 
axial relief in both directions 
would be required. However, by 
tipping the part at 15°, a one- 
piece cutter can be used. 


Let us analyze your 
milling operations 


The Barber-Colman Tooling Serv- 
ice is the most complete milling 
cutter facility available under one 
roof. Your part drawing can be 
evaluated in terms of every cutter 
style, for which we have complete 
manufacturing facilities: (1) 
standard or special cutters, or a 
combination of these in a gang; 
(2) high-speed steel or carbide- 
tipped; (3) eccentric-relieved or 
profile-type; and (4) ground or 
unground form. 


There is a lot of wisdom in re- 
checking operations periodically in 


terms of new tooling and methods. 
This is not a difficult or costly 
thing to do. Yet it may reveal 
golden opportunities to tighten up 
tolerances, improve surface finish, 
or reduce manufacturing costs. 
It may be on a time-consuming 
planer job, a series of flat-surface 
milling operations, complex form 
milling, or even new pieceparts. 


How about putting the Barber- 
Colman Tooling Service to the 
test? It will cost nothing to sub- 
mit part prints or discuss your 
jobs personally with a Tooling 
Specialist. We’re ready any time 
you are. Call your nearest Barber- 
Colman field office or the factory 
— TR 7-5741. 


Barber-Coiman Company 


BARBER 
COLMAN 


TL P 


63 Loomis Street, Rockford, Illinois 












How IOCCO* 


Induction Annealing makes 
copper cable easier to 


handle in the field... 














A world famous manufacturer of quality cable ical solution to your metal heating problems— 
now treats its customers to the best with TOCCO- annealing, brazing, hardening, melting or heating 
annealed cable that’s easier to reel off, easier to for forming or forging operations. 


splice and generally easier to handle in the field. 
Cable segments pass continuously through a 
TOCCO inductor coil at the rate of 23 feet per 
minute for the 800 mcm material illustrated. Many 
sizes of cable segments, up to one million circular 
mils, are annealed on one TOCCO unit. 
TOCCO’s many advantages over conventional an- 
nealing methods include: 




















1. TOCCO provides “bright annealing”—no dis- cr -—74 
coloration. | Mail Coupon Today— NEW FR | 

2. TOCCO requires just a fraction of the space of | The Ohie Crankshaft Co. « Dept. G-6, Cleveland 5, Ohio ! 
conventional bell-type furnaces. Please send copy of “Typical Results of TOCCO Induction Hardening, Heat 

3. TOCCO's output is nearly four times that obtained | Treating and Annealing.” | 
by conventional annealing methods. | Neme | 

4. TOCCO equipment requires one operator as | Pesition | 
opposed to three required for the bell-type fur- i a | 
nace operation. | pany i 
Whether your products involve ferrous or non- | Aé#es I 
ferrous materials, look to TOCCO for an econom- hn comnnseneeenenegnneenne 
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YOU 


YOU are a tool engineer, born with a mechanical apti- 
tude and an interest in the practical problems of manu- 
facturing. 


YOU were not, however, born with a mechanical atti- 
tude. This quality must be developed. 


YOU belong to a Society which provides continuous 
service to your chosen profession. 


YOU have again selected a board of directors, national 
officers and committees which, teamed with chapter offi- 
cers and headquarters staff, are dedicated to advancing 
the capabilities of tool engineers. 


YOU should contribute to your profession and help the 
Society which represents that profession as it turns long- 
range plans into realities. 


YOU are aware that competition from other countries 
is beginning to affect the production and profit of our 
industries. 


YOU are aware that as profit is affected so also will be 
your pocketbook. 


YOU are individually responsible for a portion of the 
technological progress of your company. 


YOU must increase your initiative to absorb the tech- 
nical developments and improvements, together with mod- 
ern manufacturing procedures, as they are developed by 
tool engineers. 


YOU are responsible for your position. 


YOU develop position—value to yourself, your com- 
pany and your country—through aptitude, attitude, in- 
terest and application. 


A ligue hoody 


PRESIDENT 
American Society of Tool Engineers 





Buyer’s guide to 
RYERSON TOOL STEEL 


V.D.® Tool Steel—an all-purpose, water- 
hardening carbon vanadium steel. Easy to ma- 
chine ... hard and tough after heat treatment. 
Hardening characteristics permit wide varia- 
tion in treatment with uniformly good results. 


Ry-Alloy® Tool Steel—an oil-hardening steel. 
Combines high hardness and deep hardness 
penetration with minimum distortion, freedom 
from cracking and good machinability. 


Ry-Alloy Ground Flat Stock—accurately 
ground on all four sides. Ends and sides are 
square, parallel, and accurate to dimension. 
Free of surface decarburization . . . spheroidize- 
annealed for best machinability. 


Ry-Alloy Drill Rod—non-deforming . . . ex- 
cellent finish, accurately sized, free from decar- 
burization. 


V.D. Chisel Steel—a specially developed, 
water-hardening carbon molybdenum tool steel 
ideal for hand and pneumatic chisels. 


Non-Tempering Steel—good shock-resistant 
steel with strong water-resistant characteristics 
when hardened. Designed for applications 
where tempering is impractical. 
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Ask about this Ryerson Plan for 1959 
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Complete heat-treating information is furnished with each shipment 
of Ryerson V.D. or Ry-Alloy Tool Steel. 


Carbon Steel Drill Rod—a high-grade drill 
rod with smooth finish and extreme size ac- 
curacy. 


Tool Steel Sheets—rolled from high-grade 
tool steel of about 1.00% carbon. Smooth, 
blue finish protected by oil. Can be hardened 
in oil or water; quenching medium depends on 
hardness desired. 


Speed production ... save time and money with Ryerson 
Tool Steels. Whatever your needs, contact your Ryerson 
representative for widest selection, highest quality, 
fastest shipment, complete satisfaction. 


RYERSON STEEL 


Member of the <Q@>> Stee! Family 


« ALUMINUM «+ PLASTICS «+ METALWORKING MACHINERY 
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detection and correction 


By William J. Hill, Manager 


Statistical Service Sect., Quality Control Div. 
Ford Instrument Co., Long Island City, N. Y. 


Many of the components in a guidance 
or control system must be manufactured 
within tolerances of fifty millionths inch. 
The exact inspection problems are com- 
pounded when material supplied by 
outside sources must meet these rigid 
requirements but are measured on dif- 
ferent equipment. This article discusses 
some of these problems and what has 
been done to solve them. 


, RELIABILITY REQUIREMENTS demand 
close manufacturing tolerances on both assemblies 
and component parts. To assure that these toler- 
ances are met, the best measuring equipment avail- 
able must be used. Strict control over its use must 
be exercised by having the equipment periodically 
recalibrated and by restricting its use to operation 
by adequately trained personnel, Fig. 1. 

The question arises, however, if the basic pro- 
gram of equipment and personnel control really 
gives the protection necessary. To ascertain the 
effectiveness of this type of control program, the 
following questions can be asked: 


1. What is the precision or repeatability of the meas- 
uring equipment in use? 

2. Do different operators using the same measuring 
equipment obtain the same readings? 

3. How many of the disagreements between in-process 
and final inspeetion, between incoming and sup 
plier’s final inspection, and between final inspection 
and purchaser’s inspection are the result of poor 
repeatability or correlation of equipment? 


June 1959 


In actual practice, 100 percent inspection is not 
100 percent efficient. Measuring equipment gradu- 
ated in ten-thousandths of an inch, often is incapa- 
ble of repeating within one graduation. In addi- 
tion, readings taken on the same part with two 
“identical” measuring machines often differ by 
more than one graduation. Therefore, along with 
a basic control program, a manufacturing organ- 
ization must conduct continuing studies of the cor- 
relation and repeatability of measuring equipment 
which they and suppliers use. Also, suitable inspec- 
tion programs must be devised which will insure 
that tolerances will be held should the repeatability 
of measuring equipment be poor and cannot be im- 
proved by adjustment or recalibration. 


Gyro Bearings 


Shop-produced components and purchased com- 
ponents of a gyro assembly did not go together 
properly because of the differences in measuring 
equipment and operating personnel at the two 
sources of manufacture even though each was main- 
taining tolerances within its own operations, Fig. 2. 
The supplier of purchased material was required to 
grade bearings for both inside and outside diameter 
A, B, C and D—for each dimen- 


sion. Each class had a 50-millionths-inch spread in 


into four classes 


dimension and each bearing was identified with two 
letters: AA, AD, BC and so on. At assembly of the 
gyro, the bearings were matched by their code let- 
ter to shop-manufactured parts. This matching was 
necessary as tolerance on each part was two ten- 
thousandths and tolerance on fit was one ten-thou- 
sandth. In practice parts which went together on 
paper did not on the assembly bench. When shop- 
supplied parts were reinspected, the same measure- 
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ments were obtained as before. However, bearings 
labeled AA were found to be BA, AB or BB. 

The outside source of supply graded each bear- 
ing, put it in a heat-sealed bag in a box marked with 
the grade. Previously, the incoming inspection de- 
partment made only a visual check to assure that 
the right part was received. Now to check grading 
each bag had to be opened, the bearing measured, 
cleaned and relubricated, and repacked in another 
heat-sealed bag. Still another problem arose—the 
frequency distribution of bearings from inspection 
was not the same as from the supplier. This meant 
that frequently supply of a particular bearing grade 
needed for assembly was not sufficient. 

Approach to this problem was to determine the 
repeatability of both shop and supplier measuring 
equipment, the average diflerence in measurement 
between them, and a correction factor which would 
enable the supplier to correctly grade readings to 
shop measurements. A nested factorial experiment 
was designed to enable measurement differences to 
he properly assigned to the following: 


1. Different measuring machines used 


2. Different setting rings used 


Fig. 1. Engineer per- 
forming shock test on a 
guided missile component. 


Fig. 2. Engineer checking the 
diameter of a precision bearing 
on an air gage. These compo- 
nents used in the guidance sys- 
tem of a missile are checked and 
properly graded for both inside 
and outside diameter. 
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3. Different operators (two from the supplier and two 
from shop). 

Four different size bearings were used, one for 
each class. It was assumed that a significant dif- 
ference would be found between them. If no sig- 
nificant difference were found, there would be no 
sense to grading. To determine precision of the 
measurements, it was necessary to include a repeat- 


ability study in the experiment. In the repeatability 


study each test condition was repeated at random 
times during the course of the experiment. This 
gave two complete sets of data for the experiment. 
Analysis of the difference between these two sets of 
data allowed determination of repeatability. The 
results of this experiment for the inside diameter 
measurements are shown in Fig. 3. 

Similar data were obtained for the outside diam- 
eter measurements. The analysis for both sets of 
data was performed in the same manner. There are 
two steps involved in this analysis: determining the 
repeatability of measurements and determining sig- 
nificant causes of measurement difference. 


Determining Repeatability: Repeatability was 
determined by taking the difference or range be- 
tween measurements obtained under identical con- 
ditions. Since the experiment was repeated twice, 
one range for each test condition was obtained by 
taking the difference between the two sets of meas- 
urements. The average range over-all measurements 
constituted an estimate of repeatability. 

Formal statistical technique assumes that the re- 
peatability is relatively constant throughout an ex- 
periment. In this case, however, this assumption 
was verified by using the control chart technique 
one from which it can be determined whether suc- 


cessive samples from a process fall within limits 
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Fig. 3. Bearing inside diameter measurements 
(coded). This data forms the basis for determination 
of repeatability of the measuring equipment. 


based on the history of the process. Statistical tech- 
nique revealed that 95 percent of the individual 
ranges should fail in the interval from 0 to 2.48 R, 
where R is average range. For the values shown in 
Fig. 3 the interval is 0 to 28.8. The ranges were 
plotted on a control chart, Fig. 4. This chart showed 
that all the points were within the control limits. 
However, repeatability of the first sixteen points 
appeared to be much better than the repeatability 
of the second sixteen points. The first sixteen points 
showed the repeatability of the shop machine and 
the last sixteen points showed the repeatability of 
the supplier’s measuring machine. When the aver- 
age repeatabilities of the machines were compared, 
by a variance ratio test, a significant difference in 
repeatability was found. There was no significant 
difference in repeatability between the two shop 
operators or the two supplier operators. Operator 
| was equivalent to operator 2 in both cases. Based 
on this variance ratio test, it was concluded that the 
supplier repeatability must improve if bearings 
were to be graded properly. This is true, of course, 
only if no other differences exist between the meas- 
surements made in the shop and those made by the 


supplier, 


“ “a 


Fig. 4. Control chart for ranges. All points plotted 
are within the accepted control limits. 


Significant Causes of Differences: To deter- 
mine whether significantly different measurements 
were obtained from the different measuring equip- 
ment, different operators or different setting rings. 
the average value of the measurements was com- 
pared under each condition to the average measure- 
ment for the experiment by the use of a control 
chart. In order to do this, two-way tables for each 
pair of variables were set up. All of the possible 
pairs of variables and data for each pair were 
grouped to show only the effects of these two vari- 
ables. The two-way tables for the three possible 
combinations of variables are shown in Fig. 5. The 
operator effect is not shown in any two-way table 
since it is a nested effect and therefore it is only im- 
portant to determine whether operator 1 differed 
from operator 2 at the shop or whether operator | 
differed from operator 2 at the supplier. Each num- 
ber shown in the two-way table is an average meas- 
urement. The grand average is calculated from the 
values of these subaverages. 

The extent of random ‘variation of the average 
measurement from the over-all average should be 


within limits calculated as follows: 
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Fig. 5. Two-way tables for determination of average measurements. 
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Level |F SIF S|A B C DIF, Fe S, Se 


Variable Ring Bearing Operator 


Fig. 6. Control chart for main effects. This chart 
shows that the effects of measuring machines and 
bearings are significant. 


Where U is upper control limit, or UCL, L is the 
lower control limit, or LCL. X is the grand aver- 
age in Fig. 3, tq is Student’s “t” R is the average 
repeatability over-all the measurements, and n is the 
number of readings used to obtain the average 
measurement for a level of the input variable. Ta- 
bles are ¢, are available in most statistical texts. For 
the data shown there were two sets of limits, one 
set for the variables with two levels (machine set- 
ting rings) and one set for the variables with four 
levels (bearings, operators). By putting these con- 
trol limits on the chart a control chart was obtained 
for main effects, Fig. 6. A common grand average 
was used for determining the upper and lower con- 
trol limits for the machine setting ring, and bearing 
effects. However, since the operator effect was nest- 
ed within the machine effect, operator 1 against 
operator 2 was compared for both the shop and the 
supplier by using the average reading obtained at 
each respectively. The control limits around these 
averages are the same distance from the average as 
the control limits around the bearing effect shown 
in Fig. 4, 

If a point falls outside the control limits, it in- 
dicates that the effect of different levels of that vari- 
able can not be attributed to experimental error (re- 
peatability). This effect is then significant. On the 
other hand, if no point falls outside the control 
limits, the difference in levels of that variable is due 
to experimental error, (repeatability) and the effect 
of that variable is not significant. Fig. 6 shows that 


the effects of the machine and bearing are signifi- 


cant. No interactions were significant. 
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Recommendations: Two methods to improve 
grading procedure were recommended to the sup- 
plier. Either the same type of measuring equipment 
should be used as that used in the shop, or the basic 
difference between shop measurements could be sub- 
tracted from his measurements before grading the 
bearings. In addition, it was recommended that the 
supplier use the average of two measurements for 
those bearings whose initial measurement was with- 
in twenty millionths of the grading tolerance. 


Resolvers 


Many computers perform trigonometric opera- 
tions. The best method of generating trigonometric 
functions for these operations is by the use of elec- 
tromagnetic resolvers. A resolver is an electrome- 
chanical device (transducer) which translates a me- 
chanical input angle into an output voltage that is 
equal to the sine or cosine of the input angle. Re- 
solvers may have one output (sine) or two outputs 
(sine or cosine). By series or parallel arrangement 
of the resolvers, any trigonometric function can be 
obtained in such an analog computer. 

Resolvers can be divided into two general classes 
for test purposes, Single output resolvers are tested 
for accuracy or conformance to a sine function. 
Double output resolvers require testing for rotor 
and stator axis misalignment in addition to accu- 
racy for both sine and cosine windings. If the re- 
solver fails to meet the axis alignment requirement, 
it can be used as a single output resolver provided 
the accuracy requirement is met. 

Resolvers are checked for axis misalignment and 
accuracy in the following manner: The resolver is 
placed in an angular positioning device and one 
winding of the stator is shorted out. Electrical zero 
is located, then the rotor is rotated 90 deg and the 
theoretical output (180 deg out of phase) is put 
into the network box. The rotor is rotated until a 
null (minimum) voltage is obtained on the meter. 
The angular error at this position is the rotor axis 
misalignment and the voltage is the noise. Stator 
axis misalignment is tested in a similar manner. 

To test for accuracy, the rotor is positioned at an 
angle the theoretical voltage (180 deg out of 
phase) is put into the network box, and the differ- 
ence between the theoretical voltage and resolver 
output voltage is read. This difference is the accu- 
racy for the angle ¢ and the function. 

Three different types of angular positioning de- 
vices and two different types of meters are used for 
testing resolvers. This gives six possible combina- 
tions of equipment that could be used to check a 
resolver for both axis misalignment and accuracy. 
The following facts were observed. 

1. When a resolver was tested for accuracy, if the 


accuracy was borderline it was frequently retested 
on another setup. Resolvers that were borderline but 
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acceptable on the first setup were frequently border- 
line but unacceptable on the second setup. The re- 
verse also occurred, 

. Resolvers which were sent back for rework would 
frequently fail when resubmitted to the accuracy 
test. 


3. The rejection rate from government inspection had 
increased—especially since the introduction of a two- 
minute axis misalignment requirement on resolvers. 

Since operators had been tested at an earlier date 
and it was found that there was no significant dif- 
ference between their techniques or in their ability 
to test electrical components, operator difference 
was not considered in this study. Operator profi- 
ciency was further substantiated by examination of 
the failure rates for the different operators. 

A repeatability analysis on the basic combina- 
tions of test equipments used in the resolver test 
area was undertaken. In this study four resolvers 
were used and repeatability measurements were tak- 
en on each resolver for each test setup. The results 
of this study are shown in Fig. 7. To analyze these 
results a simple range chart was used. Upon re- 
view of this chart it was obvious that there was 
a marked difference in the repeatability of the var- 
ious combinations of measuring equipment. By re- 
plotting control limits based upon the best repeat- 
ability, most of the other combinations exceeded 
the upper control limits. Further analysis showed 
that there was no significant difference between the 
accuracy of the different setups. 


Applying Results: There was no significant dif- 
ference in repeatability between the devices on 
which voltage was measured. However, there was a 
significant lack of repeatability among the different 


positioning devices. The best average repeatability 


was that of one device which had an average repeat- 


ability of 0.7 minute of arc. The remaining two 
had an average repeatability of 1.9 minutes. Since 
even the best test setup had an average repeatability 
that used up one-third of the tolerance, it was nec- 
essary to take the following measures to increase 
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Fig. 7. Rotor axis, misalignment data. 
Values are in 4 minute of arc. 
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the production of acceptable resolvers. The first 
device was to be used only for testing resolvers with 
two and three minute axis misalignment require- 
ments. The other angular positioning devices were 
to be used only on resolvers with five minute axis 
misalignment requirements. As lack of repeatability 
used up much of the tolerance, the following alter- 
natives were available: 200 or 300 percent test 
could be used; specification limits could be tight- 
ened; better equipment could be obtained; or some 
form of selective double testing could be utilized. 
Obviously the first alternative was to be avoided if 
possible since it would double or triple the test time. 
The second would also raise the cost of producing 
resolvers and was not solving the real problem. At 
the time this study was made the most economical 
equipment available was in use. More precise equip- 
ment was available but it was too slow for produc- 
tion jobs. Therefore, the last is the only practical 
solution—since it required retesting on borderline 
units but not on units that were obviously accept- 
able or rejectable. The test procedure was rewrit- 
ten and all readings that were within one sigma of 
the specifications limits were to be retested at a 
later date (usually the next day). If both readings 
were within specification limits, the resolver was 
considered acceptable. Any reading outside of the 
specification limits would be cause for the rejection 
of the resolver. These new procedures appreciably 


increased protection and production. 
Synchros 


Many engineering specifications require the sup- 
plier to furnish test results with each shipment of 
components, Whenever these data are received with 
the component an opportunity is presented to re- 
duce the amount of testing on the lot while still 
maintaining desired incoming quality level. Test- 
ing synchros is an example of such an opportunity, 
Fig. 8 A synchro is an electromagnetic device 
which relates a mechanical input into an output 
voltage proportional to the input angle, Four types 
of synchros are purchased: transmitters, receivers, 
control transformers and differentials. The test 
procedures for transmitters, control transformers 
and transmitter type differentials are the same and 
use the same equipment as the resolver test plus a 
bridge to balance the three-phase synchro output. 
The test for a receiver or a receiver-type difleren- 
tial requires in addition, a master transmitter to 
generate a signal for the receiver. A synchro is 
tested by rotating until a minimum voltage output 
is obtained, then the angular error on the position- 
ing device is read. Suppliers furnished accuracy 
data either in the form of brush recordings of 
synchro error or measurements taken every 15 deg. 


If the suppliers measurements correlated with 
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Fig. 8. Semiautomatic accuracy tests being performed 
on a synchro control transformer. The specifications 
for this component call for an accuracy of £7 min- 


utes, however a +5-minute accuracy usually is held. 


Fig. 9. Synchro error scatter diagram. 
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those of the shop, a tremendous amount of test 
time on each lot could be saved. Incoming test data 
were reviewed and it was found that the best 
measure for correlation purposes was maximum 
angular error. A scatter diagram, Fig. 9, shows 
the relationship between the supplier’s measure- 
ments and the incoming inspection measurements. 
The regression equation and confidence limits of 
Fig. 9 were obtained by using the forward Doolittle 
technique. Intersection of the upper 95 percent 
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confidence limit with the ten-minute error line was 
selected as the cutoff point. 

Incoming test procedure was rewritten as fol- 
lows: All supplier data are reviewed and all those 
synchros that show a maximum error of 7.5 min- 
utes or more are tested. In addition, five synchros 
with errors less than 7.5 minutes each are selected 
for test. Results are forwarded to the statistical 
services section. The statistical services section 
reviews the results of each sample. If the correla- 
tion is good, the lot is accepted. If the correlation 
is poor, the synchros are progressively screened to 
tighter maximum error limits. So far excellent 
correlation with suppliers has been obtained. 

The extension of this technique to other sup- 
plier components and to parts manufactured by the 
shop has resulted in savings of up to 90 percent in 
test and inspection time with no deterioration in the 
level of product quality. 


Summary 


Correlation and repeatability are inherent prob- 
lems associated with measuring equipments. There 
exist techniques that permit determination of the 
correlation and repeatability of measuring equip- 
ment. However it is not enough to realize that these 
problems exist. Obviously if better equipment is 
available and is justified by economics it should be 
procured. When it is either not available or not 
justified, alternative measures that will maintain 
product tolerances must be used. The most promis- 
ing method to use in the borderline area caused by 
poor repeatability and close tolerances is selective 
double inspection. This will guarantee the maxi- 
mum protection against the acceptance of sub- 
standard material for a minimum amount of in- 
spection time and effort. 


The problems cited are but a sample of those 


that have been solved by the use of elementary 
statistical techniques. An additional area that holds 


much promise is error analysis. This is simply the 


determination of the basic error pattern of an item. 
In the resolver study it was found that only 18 of 
the 72 test points called for in the test specification 
needed to be checked because these were the only 
points that had exhibited errors likely to cause 
rejection. Applying selective double inspection to 
18 points instead of the original 72 gives the maxi- 


mum possible protection for a test dollar. 
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Adjustable Support 


Supporting rough, irregular castings for milling 
or profiling operations is something of a problem 
when fixed-height supports or shims are used. The 
support illustrated is adaptable to many workpiece 
configurations and is easily adjustable. 


A stud that rides up and down in a bushing sup- 
ports the workpiece. The bushing is at one end of a 
base plate. At the other end of the base plate is a 
knurled knob that screws onto threads on a wedge 


holder. A wedge, projecting from the wedge holder, 


fits into slots in the lower portion of the 
bushing and bears against the stud. 
The knob-wedge holder assembly 
rides in an elongated slot in the base 
plate. This movement lowers or raises 
the support stud. When the desired 
height is reached, the knurled knob is 


tightened to hold the wedge in position. 








Workpiece The wedge holder is held in alignment 


Knob by a guiding stud that rides in a shallow 


base\ elongated slot in the main base. Sup- 
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Improved Mold Die 





Sometimes it is possible to design oI redesign a 
mold die so that subsequent machining operations 
on the part are minimized. The original die for 
the part illustrated performed satisfactorily, but 
when the gate was broken an extension was left. —- 
This extension was machined off. To eliminate the vrageenan 
extra operation, the injection side of the mold was 


redesigned as shown. When gate breakage occurs, 





the end of the extension is under the upper surface 





of the part and does not have to be removed. Such 
a redesign is possible whenever the added indenta 
tion does not impair the function of the part 
A. Anderson 
Dayton, Ohio 
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Combination Tool 


Straddle facing, chamfering and boring can be 
performed on a bench lathe without moving the 
cross slide by the indexing tool illustrated. In opera- 








tion, the tool is set up on the compound and the 
cross slide locked in position for the desired bore 
size. The tool is then set to neutral index and fed 
through the rough hole in the rotating workpiece to 
a depth stop. At this point, the tool is rotated 
through an arc of 300 degrees to boring index and 
locked. The rotation performs the facing and cham- 


fering portion of the operation. Boring is performed 
by feeding the tool out through the hole. 

Boring leaves no burrs, either on the faces of the 
part or in the bore itself. With some minor modifi- 
cation, the tool can be adapted to a wide variety of 
applications. 


Fred Mayer 
Endicott Chapter 
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Lathe Fixture 


Many small machine tool accessory 
items require hold-down bolts that fit 
into circular T-slots. The heads of the 
bolts must be machined to the same 
radii as are on the sides of the circular 
T-slot in order to insure that the bolts 
slide freely in the slots. 

The fixture illustrated enables eight 
bolts to be machined at once on an 
engine lathe. Square bolt heads are 
seated in slots cut around the face of a 
cast-iron fixture body and retained in 
place by a steel face ring. The ring is 
secured to the body by four socket-head 
cap screws. 


While designed for small production 


runs only, this fixture can be adapted 


for higher production by using it on a 
turret lathe with a tool block that will 
cut the inside and outside radii at the 
same time. 
H. J. Gerber 
Member-at-Large 
Stillwater, Okla. 
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Bending Die 


Normally, the workpiece illustrated would be 
formed in two simple bending dies. It is formed in 
one operation in the die shown. There is a fixed 
plate at the rear of the punch and a spring-mounted 
plate at the front of the punch. The blank is wedged 
between the two plates to hold it in position for 
forming. 

The die consists of two pivoting jaws, held in the 
“open” position by a pin and compression spring. 
As the punch descends, the jaws are forced down. 
During this part of the forming operation, it is 
possible for metal to move longitudinally, so the 
material does not stretch or fracture. Forming is 
completed when the punch and jaws reach the closed 
position. On the upstroke of the press, the formed 
part is automatically ejected as the spring forces 
the jaws to the “open” position. 

Hjalmar Dahl 
Uplands Vasby, Sweden 
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FORMED PART 


Centering Tailstock 


A lathe tailstock is usually centered by trial and 
error. Adjusting in this manner is time consuming 
and when the stock is shifted for taper cuts, the 
adjustment must be repeated. 

Illustrated is a quick and simple means of cen- 
tering the tailstock and determining offset. Two 
holes are drilled and reamed in the back of the 
casting as shown. One is in the upper portion and 
the other is in the lower piece which is in contact 
with the machine ways. Pins, brazed to steel balls, 
are pressed into the holes. One pin is bent as shown 
to bring the two balls into the same horizontal 
plane. The dimension over the balls when the tail- 
stock is properly centered is stamped on the casting. 
Any offset that may be required is simply added 
to the centered dimension. 

Ernest Jones 


Bronx, N. Y. 
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STEELS 


Virtually all common tool materials ex- 
cept carbides can be welded. The success 
of welding operations depends on using 
correct procedures. These procedures 
are explained by the author, who also 
gives a number of actual examples. 


Abstracted from Paper 191 “Welding of Tool Steels,” 
presented at the 27th ASTE Annual Meeting. Copies 
of the complete paper will be available for purchase 
from Society Headquarters. 


June 1959 
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Fig. 1. Typical equipment for flash weld- 
ing composite dies. 


By John J. Chyle 


Director of Welding Research 
A. O. Smith Co. 
Milwaukee, Wis. 


Wieen PROCESSES are important aids to the 
toolmaker. They can be used to construct composite 
dies, Fig. 1; to rebuild worn areas on existing dies; 
to repair broken dies: to correct machining errors; 
to accomplish design modifications; and to cor- 
rect defects in tool materials. The degree of weld- 
ability of tool materials varies, depending on the 
composition of the materials and the alloys in- 
volved. Some tool steel compositions can be classi- 
fied as having good weldability, while other grades 
require special welding procedures. 

“Weldability” is difficult to define. The term is 
generally used to denote the requirements to pro- 
duce a sound weld metal. Steels with good weld- 
ability require less preheat and simpler welding 
procedures. Steels which are classified as difficult 
to weld generally require careful attention to pre- 
heat and welding procedures. Some of the tool steels, 
such as the plain high-carbon grades, can be readily 
welded, requiring a minimum of preheat and 


standard welding procedures. Other types of tool 
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Breakthrough 


Corner-edge 
break 


steels, such as the air-hardening grades, require a 
much higher degree of preheat and also careful 


attention to welding procedures. 


Weld Quality 


The chief requirement for tool steel weld metal is 
soundness of the deposited metal. Satisfactory hard- 
ness and durability are also essential. For those 
applications where the deposited weld metal must 
be machined to proper dimensions and later heat- 
treated for hardness, the weld metal must be capable 


Worn area 














Fig. 2. Three major types of die repairs that are 
readily made by welding. 


of heat treatment. Weld metal should be free from 
porosity, blowholes, pinholes, cracks, or slag in- 
clusions. Penetration or fusion to the parent mate- 
rial should be excellent and physical defects such as 
undercuts should be avoided. 

When the welding is performed in the proper 
manner, the soundness of the weld is equivalent to 
that of the parent material. While hardness with 
some ductility of the deposit is a major require- 
ment, hardness alone, without toughness, may re- 
sult in spalling, chipping, or cracking of the deposit 
in usage. A combination of maximum hardness with 
adequate toughness is most desirable for long tool 
life under production conditions. 

Besides soundness, another quality which is im- 
portant in all tool steel welds is the matching of the 
other properties of the weld with those of the parent 
material. In order to obtain matching characteris- 
tics, the composition of the deposited metal may 
differ from that of the parent stock. The criterion, 
however, for a successful weld deposit, is that it 
should match as closely as possible the hardness 


and wear-resisting properties of the parent material. 


In tool steel welding, some of the common defects 
encountered with improper procedure are cracks in 
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the weld metal, extensive porosity, poor fusion and 
distortion. Cracking of tool steel welds in many 
cases can be attributed to improper procedure, such 
as lack of preheat or too low a preheat temperature. 
Cracking can be eliminated with some types of tool 
steels by proper peening of the weld metal while hot. 

Porosity is usually due to improper procedure, 
too-high or too-low welding current for example, 
and insufficient gaseous shielding during welding. 
Porosity may also be caused by defective metal-arc 
coated electrodes. Other causes of porosity are poor 
welding techniques, such as high or low arcs, and 
improper attention to details such as weaving versus 
beading procedures. 

Control of distortion in tool steels is important, 
especially in the reworking of finishing tools where 
dimensional tolerances must be held to close limits. 
Distortion may be held to a minimum by proper 
peening procedure during welding and correct 
sequence of weld metal deposition. Distortion can 
also be minimized or eliminated by suitable pre- 
Another effective method of 
combating distortion is the use of welding fixtures 


heating procedures. 


and clamps to hold the parts in their proper relation 
during welding operations. 


Types of Tool Repair 


The most common types of repairs can be classi- 
fied into three categories: broken edges, worn areas, 
and broken dies, as shown in Fig. 2. Broken edges 
are most generally encountered in blanking tools 
and repairs are readily made by welding. The most 
common tool repairs involve reconditioning of tools 
that are badly worn, especially drawing dies. 

Another frequent type of repair is where tools 
and dies are broken completely through their sec- 
tions. This type of repair welding procedure usu- 
ally requires an extensive amount of welding and 
careful attention to the welding conditions. 


Welding Processes 


Today about fifty distinct and different welding 
processes are available to industry, and of these 
only a few are recommended for application to tool 
steel welding. The most common welding processes 
applicable to tool steel welding are: brazing, metal- 
arc welding with coated electrodes, atomic-hydro- 
gen welding, oxyacetylene welding, inert-gas tung- 
sten-arc welding, and flash welding. 

Brazing is used to a limited extent in recondi- 
tioning of tools. The application of brazing of 
carbide tool bits into toolholders is well-known. To 
a limited extent, broken tools such as reamers and 
drills can be reconditioned by brazing the broken 
sections, making them satisfactory for light service. 
For severe service requirements, the preferable 
method is reworking by fusion welding. Metal-arc 
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Fig. 3. Composite die made by flash welding high- 
carbon tool steel to low-carbon base. 


welding is by far the most commonly applied 


process, using coated electrodes. 

A great deal of development work has been car- 
ried out in producing suitable tool steel arc welding 
electrodes. These are available in various types 
and diameters, ranging from ¢ to *-inch sizes. 
Special “low-hydrogen” type tool steel electrodes 
have a special coating. In the manufacture of these 
- electrodes, every precaution is taken to reduce the 
hydrogen content in the coating, which comes from 
moisture in the ingredients or moisture that may be 
absorbed from the atmosphere during storage. It is 
therefore extremely important, when using coated 
electrodes for metal-arc welding, that the low 
hydrogen type electrodes be stored in heated ovens. 
Hydrogen in the coating itself is liberated in the 
arc stream and will dissolve and diffuse into the 
weld metal. This causes porosity or a brittle condi- 
tion in the weld metal or heat-affected zone, result- 
ing in small cracks or embrittlement. 


Fig. 4. Composite 
blanking and piercing 
die assembly 


Atomic-hydrogen welding is commonly used in 
the repair welding of dies, and is generally limited 
to those applications where it is desired to have 
weld metal similar to that of the parent material. 

The basic principle of this process is that the 
molecular hydrogen flowing across the arc between 
two tungsten electrodes is disassociated into atomic 
hydrogen. When this atomic hydrogen recombines 
to form molecular hydrogen, great heat energy is 
liberated, and the heat is sufficient to melt some of 
the highest melting point metals such as tungsten. 
The atomic-hydrogen process is used for the weld- 
ing of some tool steels where the composition of 
the weld metal is critical, such as repairing high- 
speed tool steel and broken or chipped surfaces of 
tool steels where only a small amount of repair is 
necessary. 

The function and reaction of the hydrogen differs 
markedly between the atomic-hydrogen process and 
coated electrode welding. In the atomic-hydrogen 
process the hydrogen is allowed to recombine to 
form molecular hydrogen, which is not absorbed 
by the weld metal. In coated electrodes the hydro- 
gen is liberated in its atomic form, which dissolves 
readily in the weld metal. 

With the atomic-hydrogen process, it is necessary 
to use a filler wire of the proper composition to 
generally match that of the parent material. The 
advantage of this process is that no flux is required. 
With the proper procedure, smooth and sound weld 
metal is deposited and control of the heat can be 
adjusted gradually, so that the weld can be feath- 
ered out in thin areas to the desired thickness. 

A disadvantage of this process is that the torch 
cannot reach confined spaces. Also, filler metal for 
some of the tool and die compositions is not al- 
ways available in the wire form for this process. 

Oxyacetylene gas welding is used only to a lim- 
ited degree. Because of the large quantity of heat 





SW Ni-rod 55 (two layers) 


Fig. 6. Riveting die, chamfered for welding. 


generated, distortion is one of the chief difficulties 
encountered, This process requires addition of filler 
metal of the proper composition, One of the main 
disadvantages of this process is that the base metal 
must be heated to the fusion point before a satis- 
factory weld can be obtained. This generally results 
in overheating of the parent stock, 


Inert-gas tungsten-arc welding was developed 
during the last war, and has found limited applica- 
tions in welding of tool steels. The principle in- 


volves the use of a tungsten electrode surrounded 
by a cup, using either helium or argon gas for 
shielding. An application is the repair of defects 
in oil-hardening alloy cast-steel dies. 

Flash welding is one of the oldest welding 
processes developed, and is used primarily for 
applications such as composite tool steel dies. 
Operations are almost entirely automatic. A heavy 
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cast iron 


current is passed between two parts causing flash- 
ing of the metal with the resultant heating of the 
edges to the proper temperature, at which time 
pressure is applied quickly to form an upset. A 
flash-welded composite die is shown in Fig. 3. A 
number of such dies are used in the construction 
of the composite blanking and piercing die assembly 
shown in Fig. 4. 


Welding Procedures 


For the various welding processes applicable to 
tool steels, it is important and highly desirable that 
written welding procedures be formulated, so that 
the welding technician can follow precisely the 
various steps and operations. Accurate records 
should be kept of the tools that have been repaired, 
for future reference on cost information and the 
service performance of the tools. 

Welding procedures will vary to a great extent 
with the various types to be welded. A welding 
procedure for a water hardening steel may differ 
from that for oil hardening, air hardening, or high- 
speed tool steels in many respects. Some of the vari- 
ables are: degree of preheat, type of weld metal to 
be added, and post heat-treating operations. 

The welding procedure must include the follow- 
ing information: 


. Process 
2. Preparation prior to welding 
Preheat to be used 
. Electrode or filler metal to be used 
Technique or method of application 
Postwelding heat treatment 
. Inspection. 


A typical tool steel welding procedure drawing 
shown in Fig. 5. 
Typical Welding Recommendations 


For the welding of the various types of tool 
steels, general recommendations for each type are 
given. Modifications of these procedures may also 
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be entirely satisfactory, so that no hard-and-fast 
rule can be set up as to the type of electrode or 
welding process to be selected. The recommenda- 
tions should serve merely as a guide in repair 
welding of the types of steels that are discussed in 
this article. 


Water Hardening Steels: The selection of the 
electrode or filler metal for welding of the water- 
hardening steels depends to some extent on the 
type of repair necessary and on the service require- 
ment of the tool. For blanking dies requiring a 
sharp shearing edge, the tools are usually in the 


hardened condition when repairs are necessary, and 


for this service condition it is recommended that 
the electrode or filler metal selected be of the high- 


carbon 4-6 percent chromium-molybdenum compo- 


sition. Where there is considerable depth in the 
repair, it may be advisable to use a low-carbon 4-6 
percent chromium-molybdenum composition for 
the first layer or two, and then finish the built-up 
weld with high carbon 4-6 percent chromium- 
molybdenum material. 

After each bead is deposited, the surface of the 
weld is carefully peened. A standard ball peening 
hammer can be used. For larger sections, a pneu- 
matic air hammer with a suitably formed peening 
tool is used. 

For those applications where the tools are in the 
annealed or soft condition and weld metal is re- 
quired to build up to the proper dimensions, a 
weld deposit made with 1 percent carbon, 0.2 
percent vanadium is recommended. This type of 
weld metal is responsive to heat treatment and will 
result in a hardness similar to that of the parent 
stock. Where tool steels of this composition are 
flame-hardened, it is recommended that a_ filler 
metal or electrode of the high-carbon-vanadium 
analysis be used. With this type of weld metal the 


response to the flame hardening operation is ex- 
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cellent, and the hardness of the weld deposit is 
comparable to the parent material. It is important 
to note that when the high-carbon 4-6 percent 
chromium-molybdenum weld metal deposit is used, 
heat treatment by water quenching must be 
avoided, as it results in cracking of the weld 
deposit. This type of weld deposit should be ap- 
plied only for hardened tool steels that will not 
require further heat treatment. 


Approximate weld metal hardness is as follows: 


Low carbon 4-6 percent chromium-molybdenum weld 
metal: 38-40 R¢ 

High carbon 4-6 percent chromium-molybdenum weld 
metal: 55-60 Ry 

1 percent carbon-0.2 percent vanadium (as deposited) : 
32-34 Rx 

1 percent carbon-0.2 percent vanadium (after quench- 
ing or flame hardening) : 54-62 Re. 


A preheat temperature of 350-450 F is generally 
recommended, although higher preheat can be used. 
For some applications it is important to have this 
preheat range as a minimum. The higher range of 
the preheat should not exceed the draw tempera- 
ture which is used in the heat treatment of the tools. 

Repairs in hardened small-size tools may be 
allowed to cool normally to room temperature. For 
some complicated shapes or large sections, it is 
advisable to cover the repaired area with asbestos 
cloth or paper so that cooling is delayed, 

For those applications which require machining 
after repair welding, it is generally necessary to 
give the welds a stress-relieving or tempering heat 
treatment, which may consist of heating to 1150- 
1200 F for one hour per inch of thickness, fol- 
lowed by furnace cooling to 600 F, and then air 
cooling. This will permit machining of the welds 
without encountering hard spots or marked differ- 
ences in hardness between the parent stock and the 
weld metal. For some large complicated tools in 


the hardened condition, it may be necessary to give 





a stress-relieving or draw treatment in order to 
relieve welding stresses. It is usually necessary to 
heat for a period of 5 to 8 hours at a temperature 
range of 500-700 F, depending on the draw tem- 
perature used in the heat treatment of the tool. 
The draw temperature should never be exceeded. 
This postwelding heat treatment is recommended 
for complicated tools. 

After the repair welds have been completed and 
the sections are cold, areas should be critically 
examined for any surface defects such as cracks, ex- 
cessive porosity, undercuts, etc. Further inspection 
should be made by magnetic-particle or dye-pene- 
trant methods, to detect any small incipient cracks 
which are not apparent on visual examination. If 
repairs are necessary, the same welding procedure 


indicated for reconditioning tools should be used. 


Oil-Hardening and Hot-Working Steels: 
The characteristics of hot-working and oil-harden- 
ing steels are similar with respect to repair welding 
procedures. The metal-arc coated-electrode, atomic- 
hydrogen, and inert-gas-shielded tungsten-arc weld- 
ing processes are recommended. 

For the metal-are coated-electrode welding proc- 
ess, the low-carbon 4-6 percent chromium-molybde- 
num electrode is used for most applications. Where 
hot-working steels or oil-hardening steels are used 
for shear blade applications, the high-carbon 4-6 
percent chromium-molybdenum electrode is recom- 
mended, For maximum toughness and wearability, 
a low-carbon 7-9 percent chromium-molybdenum 
electrode is recommended. 

For the atomic-hydrogen and inert-gas-shielded 
tungsten-arc welding processes, wire filler metal of 


the low-carbon and high-carbon 4-6 percent chro- 
mium-molybdenum composition is used. For high 


temperature working conditions, especially for 
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SAE 1045 


Fig. 8. Reamer after 


repair welding (top) 
and after machining to 
size (bottom). 


shear blades, a repair weld having high-strength 
and high-temperature properties is recommended, 
using the hydrogen process. Typical deposit com- 
positions are: 2.5 percent C, 30 percent Cr, 50 
percent Co and 12 percent W (Stellite No. 1) ; and 
1 percent C, 28 percent Cr, 62 percent Co and 4.5 
percent W (Stellite No. 6). For repairs of worn 
areas in hot working tool steels, the low carbon 4-6 
percent chromium-molybdenum weld metal deposit 
is recommended. For this type of tool steel, peen- 
ing of each weld bead after depositing is desirable. 
Approximate weld metal hardness is: 


Low carbon 4-6 percent chromium-molybdenum (after 
stress relieving or tempering at 700 F): 40-44 Re 
High carbon 4-6 percent chromium-molybdenum (after 
tempering at 700 F): 55-60 Ro 

Stellite No. 1: 45-55 Re 

Stellite No. 6; 35-45 Re 

High carbon 4-6 percent chromium-molybdenum (heat 
treated, oil quenched, and tempered at 275-400 F): 
55-60 Re 


A preheat at 350-450 F is desirable. High pre- 
heat below the draw temperature may be used in 
some applications. 

For large dies and composite dies, stress reliev- 
ing after welding is recommended. Stress-relieving 
temperature is generally about the same as the draw 
temperature and may be in the range of 600-700 F. 
For machining after welding, a stress-relieving or 
stress-annealing heat treatment of 1150-1200 F is 
recommended. This is followed by furnace cooling 
to 600 F and air cooling. 


Air-Hardening Tool Steels: The air-harden- 
ing types of tool steels can be satisfactorily repair 
welded in the hardened condition, provided the 
areas to be repaired or the extent of weld metal 
required are relatively small. For major repairs in 
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large sections, it is recommended that the tool be 
annealed prior to welding and rehardened after 
welding is completed. 

The metal-arc coated-electrode process, the 
atomic-hydrogen process, and the inert-gas-shielded 
tungsten-arc processes are recommended. For many 
applications, there is a distinct preference for the 
atomic-hydrogen and the inert-gas-shielded tung- 
sten-arc welding processes. 

A weld deposit that has characteristics similar 
to that of the air-hardening tool steels is required 
for most applications. Where coated electrodes are 
used, both low-carbon and high-carbon 4-6 percent 
chromium-molybdenum electrode compositions are 
satisfactory. The low-carbon 4-6 percent chromium- 
molybdenum is applied first and sandwiched be- 
tween layers with the high-carbon 4-6 percent 
chromium-molybdenum electrode. The working 
surface of this weld deposit is finished with the 
high-carbon 4-6 percent chromium-molybdenum 
electrode to give it the required hardness. This 
sandwiching of the low and high-carbon 4-6 percent 
chromium-molybdenum weld metal has been found 
important to prevent cracking and to give a sound 
weld deposit. 

For the atomic-hydrogen or the inert-gas-shielded 
tungsten-are processes, wire filler metal of the same 
composition as the tool material can be used. For 
example, one type of filler metal composition is: 
1.5 percent C; 12 percent Cr, 1 percent Mo, and 3.5 
percent Co. Peening is also recommended for this 
type of tool steel weld deposit. Peening is generally 
applied immediately after a short length of weld 
deposit has been made. Approximate weld metal 
hardness of the high-carbon 4-6 percent chromium- 


Fig. 9. Cracked milling cutter in holding fixture, 
ready for repair welding. Area along crack is grooved 
prior to welding to provide space for weld metal, 
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molybdenum weld deposit, after stress relieving at 
950-1000 F, is 56-60 Ro. 

A higher preheat than required for other types 
of tool steels is mandatory for annealed or hard- 
ened air-hardening tool steels. This preheat is gen- 
erally from 850-1000 F. Preheat can be accom- 
plished by heating the tools in a furnace or in the 
case of small tools, with oxyacetylene burners. 
Care should be taken that the tool is uniformly 
heated and that the temperature is maintained until 
all welding has been completed. After welding, the 
temperature should again be checked to see that the 
preheat is up to the required range. The tool is 
then placed in a furnace which is heated to the 
preheating temperature range. 

Tools in the hardened condition are stress re- 
lieved in a furnace immediately after welding, at 
950-1000 F for one hour per inch of thickness, and 
allowed to air cool. The postwelding heat treat- 
ment for steels in the annealed condition, where 
machining of the weld metal after welding is re- 
quired, consists of placing the tool in a hot furnace, 
raising the temperature to 1150 F, holding for one 
hour per inch of thickness, then cooling in the 
furnace to 300 F at normal cooling rate, and then 
air cooling. For rehardening of the tool, a com- 
plete heat treatment is necessary. 


High-Speed Tool Steels: Welding of high- 
speed tool steels is considered to be difficult and 
careful attention to welding procedures is required. 
The metal-arc coated-electrode, atomic-hydrogen 
and inert-gas tungsten-arc processes can be used. 
For most applications, the inert-gas-shielded tung- 
sten-are and atomic-hydrogen processes are pre- 
ferred to other processes, 

Metal-are coated electrodes of the molybdenum 
type of high-speed tool steel composition are most 
often used.. These electrodes are suitable for both 


the molybdenum and tungsten types of high-speed 


tool steels. For application with the inert-gas tung- 
sten-arc or atomic-hydrogen welding processes, 
filler wire of the appropriate high-speed tool steel 
composition is applied. Two typical filler wire 
compositions are: 0.75 percent C, 0.4 percent Cr, 
18 percent W, 0.85 percent V; and 0.80 percent C, 
4 percent Cr, 1.20 percent W, 8.00 percent Mo, | 
percent V. Other compositions are available. 

Preheat is critical in the welding of high-speed 
tool steels, especially where parts are small. Preheat 
temperature is 850-900 F. Peening is also recom- 
mended for the high-speed tools and must be care- 
fully applied. 

After welding has been completed, the part is 
placed in a furnace heated to 850 F, held for one 
hour per inch of thickness, and then furnace cooled 
to room temperature. Typical weld metal hardness 
may range from 58 to 62 Re. Critical inspection of 
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the welds is important to be sure that defects have 
been properly repaired and that the weld areas are 
sound and free from cracks. 


Tungsten Carbide: Tungsten carbide dies are 
not considered to be weldable. There have been 
many applications where hard facing of tungsten 
carbide has been accomplished by fusing tungsten 
carbide to the surface of tool steels, using the atom- 
ic hydrogen and inert-gas-shielded tungsten-arc 
processes. In some methods of application, tungsten 
carbide and cobalt mixtures are sprayed on tool 
steels and later bonded to the tool steel by heating 
to high temperatures. This application appears to 
be promising, but requires further investigation. 


Rebuilding of Worn Areas: When building 
up worn areas, the die should be carefully cleaned 
and checked for presence of cracks, using magnetic- 
particle or dye-penetrant methods of inspection to 
be sure that cracks are removed. Generally, it is 
necessary to make templates of the required thick- 
ness, so that the welder can gage the amount of 
weld metal put on. There should be sufficient metal 
for clean-up, but not so much that removal of ex- 
cess material is a problem. 

A thin layer will not be satisfactory. Usually it 
is necessary to grind or scarf an area so that a 
good foundation of the repair weld metal can be 
made. Metal can be removed by grinding, by are 
air-cutting, or by flame gas-gouging. However, with 
arc-cutting or flame gouging, it is necessary that the 
tools be preheated to 350-450 F in order to avoid 
cracking during metal removal. 


If the original material is worn and the material 


is of special cast iron which has been heat treated, 


it is necessary to deposit a buffer layer of 55 per- 
cent nickel filler metal, which is then overlaid with 
a hard-surfacing material such as 7-9 percent chro- 
mium electrode. In some areas that are subjected 
to wear but are not in a critical location, the appli- 
cation of hard-surfacing electrodes to the cast-iron 
die may result in small cracks. It has been found 
that weld deposits made directly in these less criti- 
cal areas result in cracks which do not seem to 


propagate and have no adverse effect on tool life. 


Forming Dies: Welding of punches, drawing 
and forming tools and blank holders presents no 
unusual problems. Special inserts are normally 
used in the critical areas of forming dies. When 
these inserts are worn, they are individually re- 
paired by building up to the proper dimensions. 
The procedure used will depend on the type of die 
material employed. 


Broken Dies: Breaks through sections of dies 
constitute a serious problem in tool maintenance. 


It is necessary to chamfer out the section and to 


90 


weld from both sides, so that a strong weld is ob- 
tained, as shown in Fig. 6. Data for a typical 


application are: 


Material : Fire die {air hardening 
steel) 

0.35 percent C, 0.35 per- 
cent Mn, 0.95 percent Si, 
5.25 percent Cr, 1.35 per- 
cent Mo, 0.50 percent V 
Metal-arc coated elec- 


Composition : 


Process: 
trodes 

Electrode: %s-inch low carbon (4-6 

percent Cr-Mo) 

600-700 F 


Postwelding heat treatment: 600 F for 2 hours, air 


Preheat: 


cool 
Inspection: Visual and magnetic 


particle 


Design Modification: In the application shown 
in Fig. 7, a die of cast alloy steel used for drawing 
operations was repair welded because of major 


Fig. 10. Repair-welded expander die. Material is 4-6 
percent Cr-Mo Alloy cast steel. 


design changes after the casting was delivered. 
Pertinent data are: 
Process recommendation: Metal-are coated elec 
trodes 
Chemical composition of 
castings: 0.5 percent C, 0.6 percent 
Mn, 0.35 percent Si, | per- 
cent Cr, 0.45 percent Ni, 
0.40 percent Mo, 0.10 per 
cent V. 
Electrodes ‘» inch low-carbon 4-6 
percent Cr-Mo 
‘%%o inch high-carbon 4-6 
percent Cr-Mo 
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Preheat and interpass 


temperature: 350-450 F 


Welding specifications for this job read as fol- 
lows: Use low-carbon 4-6 percent chromium-molyb- 
denum electrodes for build-up of base material to 
within 14 inch or *4¢ inch of the finished dimen- 
sion. Use high-carbon 4-6 percent chromium-molyb- 
denum electrodes for the outer wear surfaces for at 
least three layers of weld metal. To minimize dis- 
tortion and the welding stresses, it is recommended 
that the welding be performed in alternate direction 
of travel from one layer to the next. For best wear 
resistance, this grade of low alloy cast steel is hard- 
ened by flame heating and air quenching instead of 
water quenching, as is normally done in flame 
hardening of tool steels. The weld metal used re- 


sponds to this form of hardening procedure. 


Perishable Tools: Taps, rollers, drills and cut- 
ters of all kinds are considered perishable tools. 
When these are broken, depending on the service 
conditions to which they are exposed, they may be 
repaired by brazing and are welding. Fig. 8, shows 
a reamer that has been repaired by the atomic- 
hydrogen process. Shank material is 1045 steel. 
The cutting section is high-speed steel. 

A high-speed milling cutter, Fig. 9, was also 
repaired by the atomic hydrogen process, using 
filler metal of high-speed steel composition. 

The general procedure for the atomic hydrogen 
process is as follows: 


Hydrogen pressure: 1% |b on gage 
Amperes: 20 (ac) 
Preheat: 850 F 

850-900 F 


\%-inch diameter wire 


Interpass temperature: 

Filler Metal: 

Postwelding heat treatment: Place in electric furnace 
at 850 F, hold for 1 hour, 
furnace cool to room tem 


perature (in fixture). 


Shearing Blades: Shearing blades for cutting 
steel are subjected to tremendous shock under 
service conditions and will require proper repail 
welding in order to justify their cost. Usually 
shear blades are very hard and have to take a lot 
of abuse. Shear blades can be successfully welded 
and placed back in use. 


The welding procedure for a typical job is: 
lype of steel: Heppenstall EIS 97 
Chemical composition: 0.55 percent C, 1.00 per 
cent Mn, 2.15 percent Si, 
0.30 percent Cr, 0.38 per- 
cent Mo. 
Electrodes: Low-carbon 4-6 percent 
chromium-molybdenum 
High-carbon 46 percent 
chromium-molybdenum 
Amperes: 185 


Volts: 24 (d-c reverse polarity) 
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Preheat: 00 F 

Sequence of welding: a) First two layers made 
with %%>-inch diam low- 
carbon 4-6 precent chro- 
mium-molybdenum elec 
trodes, using the back-step 
method 
b) Additional layers then 
made with high-carbon 4-6 
percent chromium-molyb 
denum electrodes 

Postwelding heat treatment: Immediately after weld 
ing, the blade is placed in 
an electric furnace and 
heated to 600 F for 2 


hours, then air cooled. 


Castings: Some dies made of cast alloy steel 
may contain porous areas along important loca- 
tions which must be repair welded. One such die, 
made of 4-6 percent chrome cast steel is shown in 
Fig. 10. The repair welding procedure for this 
massive casting was as follows: 


Remove all porous metal 
Preheat: 300-600 F 
AOS Diamondweld “D” 


Postwelding: Stress relieve at 1200 F 


Electrodes: 


for 6 hours 


Heat treatment: Furnace cool to 300 F and 


air cool. 
It is evident that tool engineers should give con- 
sideration to the proper selection of tool materials 


to avoid breakage or excessive wear. However, 


when tools do break, they can be repaired by weld- 
ing. An ideal tool material is readily weldable in 


addition to having the necessary hardness and 


toughness. While many of the recommendations 
in this article are general in nature, they do illus- 
trate a sound approach to lower tool costs. 





CorRRECTION: In the article, “Designing Form 
Tools for Optimum Use of Side Clearance” by 
Allen M. Johnson in the April issue, an unfor- 
tunate error occurred, 

The formula in the last paragraph on page 131 


reads: 
tan A tan Y (sin Z) 
where h is side clearance angle, Y is chamfer angle 
and Z is front clearance angle. 
The functions of these angles should have been 
reversed. Thus the corrected formula reads: 
tan h sin Y (tan Z) 


Mr. John W. Lane of Chapter 37 was one of 
several readers who noticed this error. The editors 
are indebted to Mr. Lane for his promptness in 
calling this slip to their attention.—Eb. 





Adjusted Fatigue Strength (1000 psi) 


of high-strength steels 


Astusioin FATIGUE PHENOMENA have been 
studied for more than a century, little work has 
been done on some of the metallurgical aspects of 
fatigue failure. In an effort to resolve some of the 
conflicting views on fatigue failures, a comprehen- 
sive study was recently made at the National Bureau 
of Standards. 

Experiments conducted in cooperation with the 
University of Maryland showed that retained aus- 
tenite, in increasing amounts up to 10 percent, 


Fatigue strength decreases as the amount of retained 
austenite increases. 
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lowers fatigue strength. The tests also demonstrated 
that fatigue stressing transforms retained austenite 
to untempered martensite, which probably accounts 
for the deleterious effect. Results of the research 
are expected to have practical applications in the 
processing of the high-strength steels used through- 
out industry. 

The study was undertaken in an attempt to learn 
how controlled variables such as carbon content, 
tempering temperature, cooling method for harden- 
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ing, and refrigeration—and dependent variables 
such as retained austenite and hardness—are related 
to fatigue strength. Specimens were made of four 
low-alloy steels whose carbon contents ranged from 
0.44 to 1.06 percent. They were tested on R. R. 
Moore type rotating-beam fatigue testing machines 
that were run at a maximum speed of 8000 rpm. 
The machines operated until complete specimen 
fracture occurred. 

Preliminary experiments indicated that the usual 
method of preparing fatigue specimens can often 
mask surface metallurgical effects that can be of 
prime importance. Consequently, all specimens were 
prepared as follows: each blank was ground and 
given a final polish, then copper-plated prior to heat 
treatment. After heat treatment and stripping of the 
protective coating, no further polishing was neces- 
sary. The specimens were therefore free from any 
surface changes induced by mechanical working. 

There was a strong correlation between fatigue 
strength and hardness so the data for each steel 
were adjusted to an average hardness before the 
effects of other variables were evaluated. For each 
steel, the adjusted fatigue strength decreased as the 
amount of retained austenite (determined by X-ray 
diffraction analysis) increased, as shown in the ac- 
companying figure. For the three higher-carbon 
steels there appeared to be a limiting value of ap- 
proximately 10 percent beyond which no further 
decrease in strength occurred. Specimens refrig- 
erated before tempering were observed to possess 
greater fatigue strengths than unrefrigerated speci- 
mens. These results indicate that refrigeration tends 
to reduce the amount of retained austenite. 

Measurements on tested specimens showed that 
not only does fatigue stressing transform retained 
austenite, but that the extent of the transformation 
depends on the stress amplitude. This transforma- 
tion under stress may account for the damaging 
effect of retained austenite. 
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...nhomogram simplifies 


By C. W. Peters 


Process Engineer 
Adamas Carbide Corp. 


Kenilworth, N. J. 


Compound angle calculations constitute 
much of the mathematical work found 
in manufacturing plants. These are 
laborious when conventional methods 
are used. The author presents a nomo- 
gram method that reduces calculations 


on compound angles to a minimum. 


Y 
.. ALCULATIONS in tool manufacturing usually re- 
quire the determination of compound angle sizes 
to facilitate machining. Often, the time required to 
find an angle is greater than the production time on 
the workpiece. Examples of these conditions are 
found in drilling angular holes relative to a flat 
surface or in the grinding of tool bits for special 
rake and clearance angles. 

A convenient method of handling compound 
angles is to find the relationship between the angle 
and its projection on another plane. These projec- 
tions are found on drawings in the form of auxil- 
iary views. In Fig. la, a rectangular block is cut 
off at a compound angle, and the auxiliary view is 
used to complete the graphical description. How- 
ever, the same information is provided by the nota- 
tion of Fig. 1b that shows angles A and C as two 
different projections, or measurements, of the same 
angle. These measurements are related by the 
equation: 

(Tan A) (Cos B) = Tan C 

For convenience of calculations, angle A is called 

the form angle, angle C the full angle and angle B 
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solution 
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Fig. 1. Rectangular block with one face cut off to 
form a compound angle. (a) Normal projection with 
auxiliary view. (b) Suggested simplification to con- 
vey the same data about the angular relationships. 


Bs 


























Fig. 2. Block with hole located in a compound angle 
position. Conventional presentation of the angular 
dimensions is shown in (a) with the suggested sim- 
plification in (b). 


the turn angle. Fig. 2 illustrates the case of a hole 
in a block located at a compound angle. It can be 
seen that the form angle and the full angle are 
measured as the complements of the angles relative 
to the surfaces. By reversing this angular position, 
the formula for the relationship remains the same. 
Thus, a consistent definition can be developed for 
the form and full angles. 





Assuming a basic rectangular shape for a part, It is possible that the drawing may give two angles, 
form and turn angles appear on or through pet or their complements, not related by the equation 
pendicular faces, and the full angle retains a three of the nomogram. In this special case, a solution 
dimensional character. This definition, with data is generally possible by using two straight edges to 
provided by a drawing, permits the use of a find the solution. This case is illustrated in Fig. 3 
nomogram, Fig. 3, for most calculations, regardless with the complete solution for a special condition. 


of the machining position or the holding fixture. In addition to solving for missing angular dimen- 
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Fig. 3. Nomogram for compound angles, based on the equation (Tan A) (Cos B) Tan C 
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Fig. 4. (above) Typical setup for drilling a hole 
located in a compound angle position. 


Fig. 5. (upper right) Fixture for machining a block 
that contains a surface formed by a compound angle. 
The tool is mounted in a horizontal spindle. 


Fig. 6. (right) Workpiece located in a fixture for 
machining a V-groove. With the compound angle 
being formed by the rotation of the workpiece, the 
included angle on the tool must be calculated, which 
was found to be 44 deg for this case. 


sions, corrections must be made for the rotation o1 
tilting of a workpiece. These dimensions can also 
be found on the nomogram. Typical examples of 
problems found in industry clarify the methods 
used for finding the desired information when using 
the nomogram system. 

To drill a hole, as shown in Fig. 4, angles X; and 
) 1 of the fixture must be set so that the center line 
of the hole is located in a vertical position relative 
to the vertical center line of the drill. Angle X, is 
equal to the complement of the 60-deg form angi 
(A), or 30 deg. Angle Y, is the complement of the 
angle C in a plane parallel to Y,, of which 70 deg 
is the projection. Using the nomogram, the answer 
is found by aligning 30 deg on the B scale with 
70 deg on the C scale. The value for the angle on 
the form scale is 72.5 deg and the complement, Y,. 
is equal to 17.5 deg. 

Another common machining problem is found in 
the grinding of a compound-angled surface of a 
workpiece, Fig. 5. In this case, the part being 
ground must be located relative to a grinding wheel 
mounted on a horizontal spindle. This means that 
angles X» and Y» must bring the surface to a 
horizontal position. Angle Xo, the form angle on 
the end of the piece, is not given. It is known, 
however, that the turn angle with respect to the 
50-deg form angle is the complement of 25 deg o1 
65 deg. From this information, it can be deter 
mined that the full angle is 2614 deg. This addi 


tional fact is enough to find the missing form angk 
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of 29 deg. Therefore, X, is also 29 deg. Angle Y» 
is the turn angle corrected for this rotation. To find 
this angle on the nomogram, 29 deg is found on 


the turn scale and aligned with 25 deg on the 


2 
form scale. The answer for angle Y» is found by 


reading the answer on the full angle scale, which is 
22 deg for these conditions. 

Another type of problem is the machining of a 
V-groove in the piece, Fig. 6. This operation is 
done by placing the piece on the fixture as shown 
and setting X, at 30 deg. To find the included 
angle needed on the grinding wheel it is necessary 
to work with only half of the V-angle. 


40 deg on the full scale with 30 deg on the turn 


By joining 


scale the form scale reads 44 deg. Thus, the wheel 
must be dressed to provide an included angle of 88 
deg on the periphery. 

From the above examples it can be seen that 
the nomogram offers two methods of solution in 
each instance. In one, the answer will appear on 
either the form or full scale of the nomogram, Fig. 
3. In the second case, the complement of the angle 


will be found on the other scale. 





HORIZONTAL BAND MACHINE 


designed for heavy stock removal 


[ J°ine the top portion of the exposed saw band, a 
heavy-duty power saw developed by The DoAll 
Co. is capable of accurate cutoff with low material 
waste. The rigid design uses a two inch wide HSS 
band, operating at speeds from 20 to 200 fpm. 
Controls for the variable speed drive are in a 
movable console. This enables the operator to view 
the work without having to leave the control station. 
Feed controls, a tachometer and the infinitely vari- 
able speed permit him to monitor the operation for 
maximum cutting rates and saw life. From the 
console, the operator can also raise hydraulic lift 


rollers during load and unload of the machine. 


Located between the standard rollers, the lift rollers 
will clear the vise bed by one inch to facilitate the 
movement of work into position even when the 
work is slightly warped. 

Driving power and the control system are sup- 
plied by two independent hydraulic systems. The 
main drive consists of a variable delivery pump 
that supplies power to a fluid motor directly coupled 
to the driven saw band carrier wheel. The second- 
ary hydraulic system regulates the saw feed through 
cylinders at each end of a U-frame. A torque tube 
linkage insures undeviating movement of the U- 
frame on lubricated vertical ways. 


—Photo courtesy The DoAll Co 
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THIN SECTION cut from a heat-treated steel alloy I-beam in 2.3 
minutes, Accuracy was better than 44. inch flat and square. 
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CONSTRUCTION DETAILS of the 
horizontal band saw. Vise 
jaws are located on both 
sides of the saw in this 
model to permit sawing of 
both ends of a billet with- 
out removing the work- 
piece from the machine. A 
built-in chip conveyor sys- 
tem clears away the chips, 
thoroughly drains them and 
discharges the waste mate- 
rial into suitable containers. 


—Photo courtesy The DoAll Co 


Hypodermic Needles Assembled Automatically 


ly automatic machine to feed, 

assemble and swage dispos- 
able hypodermic needles has been 
developed by Black & Webster, 
Inc., of Newton, Mass. During the 
operation, aluminum hubs are fed 
from a vibratory feeder, down a 
plastic tube to an orienting mecha- 
nism and escapement. The hub is 
correctly positioned, dropped on 
an anvil and carried to a cannula- 
feeding station. When the cannula 
is positioned in the hub, the parts 
are swaged and the finished assem- 
bly is ejected automatically. 

The impact tool for the swaging 
is operated by a d-c solenoid as 
well as furnishing the power for 
the operation. The tool is actuated 
by the indexing cam in the table 
and is synchronized with it. The 
table must be locked before the 
punch operates. Other interlocks 
prevent machine operation if defec- 
tive parts are fed into the system. 
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DESIGNED FOR PRODUCTION 


Feed Unit Converts Single-Action Press to Transfer Press 


( Yonversion of any single-action press 

4 into a transfer press is facilitated by 
a feed unit that is bolted to the press bol- 
ster plate. The unit, developed by Press 
Automation Systems, Inc., of Warren, 
Mich., can feed material between dies in 
one press or transfer feed two or more. 

Air cylinders operate through ball- 
bearing linkages to control all move- 
ments of the unit. In a typical operating 
sequence, gripper fingers on parallel 
horizontal arms move toward each other 
to pick up the part. The arms advance 
the part into the next die or station. At 
this point, the part is released and the 
arms retract to start position. 

An interesting feature of the unit is 
the control panel mounted on the side of 
the unit. A plug in the side of the panel 
permits the press controls to be joined 
electrically with the feed unit and have 


it operate in sequence with the press. 


Magnetic Tape Speed Determined by Rotating Wheel 


A 60-cycle power source and ordinary 
light bulb furnish the basic timing 
for an inexpensive, stroboscopic device 
for determining the speed of magnetic 
tapes. The device, produced by the Scott 
Instrument Laboratories of New York, 
is essentially a wheel with stroboscopic 
markings which is placed against the 
moving tape to indicate tape speed. 

If the pattern on the wheel seems to 
stand still, the tape is on speed. If it 
seems to turn slowly backward or for- 
ward, the tape is off speed and the oper- 
ator must adjust the capstan speed. 
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Combined Operations Improve Accuracy 


bie eliminate a separate operation of center drill- 


ing aluminum pistons, a special tooling arrange- 


ment permits drilling through the spindle while the 
workpiece is being bored, faced, turned and cham- 
fered. Perfect alignment between the center drilling 
and skirt boring is assured because both operations 
are done simultaneously. 

The operation is accomplished by having a cam- 
driven, spring-loaded drilling spindle connected 
directly to the main camshaft of a Seneca Falls 
lathe. The center drilling spindle is in a retracted 
position when the piston is mounted in the chuck. 
As soon as the main camshaft is engaged to begin 
the machining operations, its rotation is transmitted 
through a chain drive to the auxiliary camshaft. 
Rotation of the auxiliary camshaft is translated into 
linear motion by a cam roller in the feed cam 
groove. The cam roller is keyed into the drilling 
spindle shaft. As the feed cam turns, the roller 
forces the drilling spindle forward to drill the cen- 
ter as shown in the schematic drawing. 








LATHE with cam-operated center-drill spindle for ma- 
chining centers in aluminum pistons. The workpiece is 
held in the air-operated chuck during the operation. 


SCHEMATIC DRAWING of components in the lathe for com- 
bined machining operations. Main cam shaft drives the 
auxiliary cam shaft by roller chain to operate the drill- 
ing spindle. 


Air cylinder for opening and closing air operated chuck 


Drilling spindle 
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Air operated chuck 


Main com shoft 











DESIGNED FOR PRODUCTION 


Checks Hole Location and Roundness 


-_ obtain accurate measurement of hole location as well 
as to detect out-of-roundness or contour deviations in 
precision parts, the Sandia Corp. uses a motorized Sheffield 
air gage unit on a SIP universal measuring machine. Any 
deviation from roundness of the bore is detected by the 
slowly rotating stylus. Variations are indicated by move- 
ment of the float in the air gage column. 

Hole position is obtained by reading the relative loca- 
tion on coordinate scales in the two microscopes. These 
readings are taken after the hole center has been precisely 


determined by the gage unit. 


CLOSE-UP of the gaging head and tramming 
unit. Microscopes for reading the coordi- 
nate positions are located at the sides of 
the gaging head. 











GAGING sysTEM for precise measurements by tramming the gaging stylus. Speed up 
to 50 rpm are obtained by dialing the desired level on the unit in the foreground. 
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Small-Radius Ells 


... with standard equipment 


By Don Juleen 


Plant Superintendent 
Alloy Products Corp. 
Waukesha, Wis. 


7 
I ABRICATION OF TUBULAR PRODUCTS for the dairy 
industry requires production of large quantities of 
small radius stainless steel ells. Radii of less than 
twice the tube diameter are required. Previously, 
precut lengths of tubing were filled with a low- 
melting temperature bismuth alloy and extruded 
through dies on a ram type press. After extruding, 
it was necessary to trim between | and 11% inches 
of tubing per end from the precut lengths of stock. 
Production averaged 30 pieces per hour. Scrap 
losses from trimming were high. Since stainless 
tubing in 21% inch OD by 0.065-inch wall thick- 
ness, for example, costs approximately $3 per foot, 
trimming was costly. 

Early in 1957, tooling developments in bending 
machines made possible the forming of stainless 
steel tubes with radii of less than twice the tube 


diameter. One such bender, Fig. 1, is producing 
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Fig. 2. Typical tooling setup for producing all sizes 
of bends. Tools clamp on previous bend section. 
Sliding pressure die shown in foreground moves 
with tube during bend to prevent marring. Wiper 
die supports inner wall of tubing and, with cable 
type mandrel, smooth, small-radius bends are pro- 
duced without wrinkles. 


stainless steel ells in sizes from 114 to 3-inch OD. 
Wall thicknesses are from 0.050 to 0.065 inch. 
Production yates are more than four times fastet 
than with the previous method. In addition, scrap 
losses have been reduced. Ells are currently being 
produced at speeds between 100 and 150 per hour. 
Of greater importance is the fact that only 14 inch 
of material per end is lost in sawing and trimming 
operations, 

With special tooling 90-deg ells are formed in a 
continuous series of bends, from long stock lengths. 
Fifteen parts are obtained from a 10-ft length of 
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Standard Tubing 
A 
inch) 
2% } 
3 23/32 2 31/32 
4 27/32 4 
5 29/32 5 





21%-inch OD tubing having a 0.065-inch wall thick- 
ness. Individual ells are produced by sawing the 
bent tube apart at proper intervals. Two cuts are 
taken with a 14-inch wide saw. The first cut is a 
roughing cut to separate ells and second cut is used 
to square off ends to size. 

Tooling used to produce the continuous series of 
bends, all on radii of less than twice the tube 
diameter, includes a bending form with compound 
section, a cable type mandrel, a wiper die and a 
compound clamp die with a cleat in the horizontal 
groove, Fig. 2. The cleated section of the clamp die 
and an opposed cleat in the bending form are used 
only for the first bend in each length of stock. The 
cleat makes it possible to bend with a short clamp- 
ing area. After the first bend is made, all succeed- 
ing bends are made by turning the tube 90 degrees 
counterclockwise to locate the previous bend in a 
vertical position in the compound dies. Clamping 
on the preceding bend prevents slipping and helps 
to eliminate marks on the tubing. This helps to 
further reduce scrap losses. The mandrel, as well 
as the inside of the tubing, is swabbed with a heavy 
oil prior to bending. 

Standard bends are shown in the accompanying 
table. In spite of the small centerline radii, good 
bends are produced. Springback is easily controlled 
by adjusting the degree-of-bend setting on the 
machine. There is no necessity for reworking tools. 
Also, tool changes from one size to another are 
accomplished in less than one hour. This reduction 
in time is an advantage since production runs aver- 


age about 2000 pieces per setup. The success 


achieved so far in applying the cold-bending 


method to a few fittings can be equally well ap- 
plied to the production of many other sizes of 
fittings currently being manufactured. 
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Fig. 1. Commercial platform scale, 
modified for extremely precise meas- 
urements of large masses. 


PRECISION 
WEIGHING 


with platform scales 


By E. T. Gay 
Physical & Electrical Standards Dept. 


Sandia Corp. 
Albuquerque, N. M. 


Reading systems of platform scales can 
be modified so that differences in mass 
as small as 1/3 oz can be observed when 
unknown 


comparing weights against 


calibrated standards. 


| RECISE DETERMINATIONS of weight are becoming 
increasingly important in many fields. There is a 
growing practical need for fast, accurate and low 
cost weighing equipment that can accommodate 
large loads. The equal-arm balances ordinarily used 
in missile and space vehicle work are slow, expen 
sive, and limited in capacity to about 56 lb. Com- 
mercial scales of the weigh beam type, when used in 
the conventional manner, are not capable of a 
high degree of precision, primarily because their 
weigh beams are usually graduated in divisions no 
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smaller than 14 lb and because the weigh beams 
cannot be centered exactly in the trig loop. Con- 
sequently, small changes in the condition of balance 
of these scales cannot be detected. 

Still other sources of inaccuracy are discrepancies 
in lever ratio and improper adjustment of counter- 
poise weights. The consequence is that a commercial 
platform scale with a capacity of 500 lb can be ex 
per ted to produce errors as large as 8 oz in direct 
weighings. The errors of scales with larger capaci- 
ties are proportional. 

It is possible, however, to modify the reading sys- 
tem of a platform scale, Fig. 1, so that very small 
differences in the weight of two masses can be ob 
served. By comparing unknown weights against 
calibrated standards of mass, differences as small as 
Ve to 2 oz (depending on scale capacity) can be 
detected. In practice, the weight under test is first 
balanced on the modified scale. Then the weight is 
removed, and the balance condition is duplicated 
with calibrated standards. This technique avoids 
completely the causes of inaccuracy listed and gives 
the platform scale a capacity for considerable pre- 
cision. It should be noted that to achieve the degree 
of accuracy mentioned, the scale should meet the 


specifications for commercial scales outlined in NBS 
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Beam arresting mechanism 
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Handbook H-37, Testing of Weighing Equipment. 

The necessary modification to the reading system 
consists of a pointer attached to the counterpoise 
end of the weigh beam and a stationary scale across 
which the pointer moves when the weigh beam oscil- 
lates, Fig. 2. The pointer may be attached in any 
manner that does not interfere with the movement 
of the weigh beam or the counterpoise. The scale 
should be long enough to cover the maximum swing 
of the pointer, should be graduated in units of at 
least 44 inch, and should be fixed to a bracket 
mounted to a stationary member of the scale. The 
bracket should be capable of being easily adjusted 
so that it may be positioned in relation to the point- 
er. Since attaching the pointer to the weigh beam 
is equivalent to adding weight to the counterpoise, 
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Counterpoise weight 


Pointer 











\— Counterpoise 
stem 














Counterpoise 


Fig. 2. Weigh beam with modified reading system. 


Fig. 3. Cleft) Swing of pointer when platform is 
loaded with 1958 Ib of calibrated standards. 


the scale must be readjusted to zero balance after 
the pointer has been mounted. 

Before actual weighing, the sensitivity of the mod- 
ified scale must be determined. The platform is 
loaded to about one-half capacity with the weigh 
beam locked. The weigh beam is then released, and 
the scale is brought to a condition of balance that 
permits the weigh beam to oscillate in the trig loop 
without touching the limits. The poise is next locked 
in place. At least three consecutive turning points 
of the pointer are recorded during oscillation, two 
at one extremity of the swing and one at the other. 
The rest point is obtained by adding the average of 
the two readings at one extremity to the reading 
taken at the opposite extremity and dividing this 
sum by two. With the poise and counterpoise weight 
left undisturbed, a small known weight (usually | or 
2 oz) is added to the weight already on the plat- 
form and the new rest point determined. 

The sensitivity of the scale per scale division is 
found by dividing the added weight by the number 
of scale divisions between the two rest points. For 
example, if the addition of a 2-oz weight produces 
a change of four scale divisions in the rest points, 
the sensitivity is 0.5 oz per scale division, at one- 
half scale capacity. The qualification is necessary 
because sensitivity may vary slightly with load. The 
sensitivity of scales equipped with a gravity bob on 
the end of the weigh beam opposite the counterpoise 
may be adjusted by raising or lowering the bob. 

The technique for weighing an object on a modi- 
fied scale is as follows: With the weigh beam locked, 
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(3) Pointer swings up to 12 
(1) Pointer swings up to I4 





























(2) Pointer swings down to 7 


Fig. 4. Swing of pointer when a 2-o0z weight 
is added to the 1958 Ib of standards on the 


platform to determine sensitivity. 


the object is placed at the center of the platform. 
The weigh beam is released and the scale is balanced 
so that the weigh beam oscillates within the trig 
loop. The poise is then locked in position, and 
neither it nor the counterpoise weight is changed 
during the remainder of the weighing. The rest 
point (R,) is next determined. 

When the weigh beam has been arrested, the ob- 
ject under test is removed from the platform. 
Enough standards of mass are then placed on the 
center of the platform to restore approximately the 
previous condition of balance, so that the weigh 
beam again swings free in the trig loop. The new 
rest point (R2) is determined. Sensitivity is next 
found by adding or removing a small weight of 
known value. This operation is necessary because 
of the variation of sensitivity with load previously 
noted. After repeated use of the scale with various 
loads, this variation in sensitivity will, of course, 
become known. Finally, the difference between the 
two rest points (R,; and Re) is multiplied by the 
sensitivity per scale division factor. The resulting 
value is then either added to or subtracted from the 
sum of the standards used to give the true weight 
of the object. 

In order to make the method perfectly clear, a 


step-by-step example will be given. 


1. An object is placed on the platform and the scale 
brought to balance. For the calculations, the posi 
tion of the poise and the weight on the counterpoise 
are ignored. The pointer swings consecutively down 
to 4, up to 10, down to 6. Rest point R; is: 


R : (4 + 6 ; 10 ) 


2. The object being weighed is replaced by standards 
totaling 1958 lb to duplicate approximately the first 


rest point. The pointer now swings down to 2, up 
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to 7, down to 4, as shown in Fig. 3. Rest point 
Ry is: 


R: —— : (¢ r . + 7) 5.0 


3. Sensitivity is found by adding a 2-0z weight to the 
platform. This addition causes the pointer to swing 
up to 14, down to 7, up to 12, as shown in Fig. 4. 
Rest point Rs is: 

1 /14+4 12 
» ; 
Rs - 10 
The sensitivity, found by dividing 2 oz by Rs Ro, 


is 0.4 oz per scale division. 


. The difference in weight between the object under 
test and 1958 Ib is next calculated. Rest point R, 
produced by the object under test is 7.5 lb. Rest 
point Re produced by 1958 lb is 5.0 lb. The differ- 
ence in rest points is 2.5 lb. The difference in weight 
is then 2.5 scale divisions times 0.4 oz per scale 


division, or | oz. 


. The final weight may now be found. Since Ri is 
greater than Re, the weight under test is heavier than 
the standards, heavier by | oz or 0.06 lb. The weight 
of the object is therefore 1958.06 lb. The weight 
of any container or vehicle used to support the ob- 
ject being weighed can be disregarded in the calcu- 
lations, provided, of course, that it remains on the 


platform during all of the rest point determinations. 


From this discussion it is easy to see that the accu- 
racy of the method stems from the fact that the 
scale itself is used only as a comparator. That is, 
the only requirement is that the scale be able to 
duplicate its position when subjected to equal loads. 
When this ability exists, the accuracy of weighings 
depends solely upon the ability of the operator to 
read the scale and upon the accuracy of the stand- 
ards of mass used in the operation. 


ST 
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“That isn’t what I meant by a closer scheduling 
of production, Hawkins, and it certainly isn’t 
speeding things up!” 
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STEEL GRATING is sawed to fit intricately patterned shapes at Blaw-Knox Co. 


Saw cuts gratings up to three feet wide, and from 34 inch to 214 inches thick. 
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HIGH-SPEED FACING and chamfering annular 
surfaces on cold-drawn steel cover plates is 
completed in ten seconds at Davis-Martin En- 
gineering, Inc. Quick-acting holding fixtures 
prevent distortion or marring which results 
from conventional chucking. The workpiece 
fits onto a wooden fixture bolted to a faceplate. 
A hydraulic ram on the tailstock holds the 
part in place during machining. Kennametal 
Grade K7H carbide inserts are used. 


FULLY AUTOMATIC continuous process 
for custom molding rubber parts in 
production at The Ohio Rubber Co. 
Each part is formed in a self-registering 
single-cavity mold, which affords high 
precision. The operator keeps the ma- 
chine supplied with stock and removes 
containers of finished parts. The stock 
is loaded onto plasticizing rolls, from 
which it is fed onto the rotary molding 
portion of the machine. Individual molds 
mounted on a rotating wheel take the 
amount of material they need, carry it 
through the molding and curing stages, 
discharge the finished part and return 


for more stock in a continuous cycle. 
One machine can produce from 40,000 
to 200,000 pieces per day depending on 
the material and the size of the piece. 
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LOW WEIGHT of wind tunnel test models of VISCOUS URETHANE FORMULATION is poured into mold 


urethane foam permits wide experimentation half. Mold is then closed and clamped. Foam cures in 


in distribution of mass. Models used at less than one hour, filling all cavities. Models are used 
Chance-Vought Aircraft, are easily weighted to test wings, bodies, and tail sections for flutter and 
where needed to study effects of inertial dis- vibration under simulated flight conditions. 

tributions. For minimum wind resistance, 

models are built with an epoxy skin. The 

open mold is lined with glass cloth and epoxy 

resin laminate. Plastic poured into mold 


foams around a wood or metal skeleton. 


MODEL PILOT escape capsules 
and droppable fuel tank models 
are inspected after stripping 
foam molds. Models are less ex- 
pensive and stronger than those 
made of balsa wood. Urethane 
formulations are supplied by 
Minnesota Mining & Mfg. Co., 
and Emerson & Cuming, Inc. 
Diisocynate raw material is fur- 
nished to formulators by Na- 
tional Aniline Div. of Allied 
Chemical & Dye Corp. 





FORTY-FIVE DIFFERENT SHAFTS in lots 
of 10 to 300 pieces, plus many “spe- 
cials” involving two or three of a 
kind, are produced interchangeably 
with this tracer machining setup at 
Hobart Brothers Co. The shafts, used 
in motor-generator sets, are up to 72 
inches long and are turned with car- 
bide cutters from 1045 steel. Because 
the shafts differ principally in length, 
setup time and template costs are re- 
duced by using a sectional template 
arrangement. Various middle sec- 
tions are inserted between standard 
end patterns to obtain desired shaft 
lengths and shoulder locations. To 
cut machining time, shoulder neck- 
ing operations are eliminated by 
using a 55-deg stylus and similarly 
shaped cutting tip. Production on a 
single Warner & Swasey 2A lathe with 
tracer cross slide equals the output ob- 
tained formerly from two saddle type 


machines. Setup time is one sixth. 


HYDRAULIC PRESS BRAKES with progressive dies cou- The second press equipped with two four-station 
pled with an automatic material feeding system are dies, flattens and forms the ends of tubular material 


used to form major components of automotive seat used for front seat split backs. Ram is held momen- 


frames at each stroke of the press. In a one-man tarily to distribute tonnage as the punches enter. 


operation, the first press stamps and forms the rear Press brakes, manufactured by Pacific Industrial 
rail from material fed through a nine-station pro- Mfg. Co. are in operation at the Chicago Div. of 
gressive die from the back of the press to the front. L. A. Young Spring and Wire Corp. 

sat 
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OPERATOR LOADS SETSCREWS into automatic screw- 
driver at SKF Industries, Inc. The screws are in- 
serted in pillow-block bearing assemblies. The ma- 
chine handles eleven different diameter-to-length 
combinations—90 percent of the bearing work load. 


WITH PRODUCTION RATES to 2500 per hour, the 
screwdriver cycles automatically in feeding and in- 
serting screws as long as the operator keeps the 
foot pedal depressed. Operator feeds the lock col- 


lars manually, placing them against feed-table 


holding lugs for positioning. Machine was built by 


Standard Pressed Steel Co. 
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Steel-Rule Dies 


...for low-cost stampings 


By Robert W. Reinhardt 


Assistant Editor 


Steel-rule dies save as much as 80 per- 
cent of conventional die costs, yet have 
tool life and production rates compara- 
ble with higher cost tooling. Case studies 
and production data illustrate the effec- 
tiveness of the process in diversified 
fields such as missiles and appliances. 


sili: sional tii tania 
because the cost of tooling exceeded the economic 
value of the product. One answer to the problems 
of expensive tooling or the high cost of prototype 
work, at least with reference to stampings, is the 
use of steel-rule dies. 

These tools are not new to industry because 
similar ones have been used for many years in 
paper products manufacturing for cutting and fold- 
ing operations. Such items as cartons, cloth, gas- 
kets, fiber boards and plywood panels have been 
processed on them. In these cases only the upper 
portion of the die was used for the operations with 
a flat platen as the lower surface. 

The application of the system principles to blank- 
ing and forming of metal parts is the newer aspect 
of this type of tooling, Fig. 1. Significant improve- 
ments in the original process, patented by Templet 
Industries, Inc., of Brooklyn, have extended the use- 
fulness of steel-rule dies. On the basis of the pat- 
ent, many manufacturers are now building and 


using steel-rule dies under license, 
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Fig. 1. Production stamping operation using a steel- 
rule die for perforating and blanking. Lower section 
assembly is a thin steel punch plate with rubber ejec- 
tors and is mounted on bolster plate in die set. 


Die Description: Steel-rule dies consist of 
upper and lower sections similar to those in con- 
ventional dies. However, the punch is not located 
in the top portion of the die but is attached to an 
adapter plate on the lower, as shown in Fig. 2. Ply- 
wood is used for the top section to support and 
retain the thin band of steel, called the steel rule. 
Steel punches and inserts are used for piercing 
holes, sharp corners and special shapes. Ejectors 
for removal of blank and scrap are neoprene rubber. 


Material for the upper section is usually seven- 


Jil 





ply hard maple with an epoxy binder. However, for 
many applications, a highly densified laminated 
compressed wood called Hy-du-lignum is being used 
as well as magnesium tooling plate. 


Making Steel-Rule Dies: Among the advan- 
tages of steel-rule dies which facilitate manufac- 
turing them is the elimination of the die design. 
Often, the die is complete before a conventional 
die could be designed. For a simple tool, a part 
print is usually the only drawing necessary. For 
a more complex part, an additional sketch by the 
tool engineer may be needed. 

When making the die, the outline of the part and 
hole locations are scribed on the plywood panel us- 
ing a height gage, Fig. 3. After completing the lay- 
out, holes for saw starting and for punches are 
drilled with a %,-inch drill. To accurately spot 
the hole locations, a special drill bushing is posi- 
tioned on the scribed center lines for the holes, as 
shown in Fig. 4. By use of a pilot plug in this 
location hole, holes for larger punches are drilled. 
For holes being punched that are less than % g-inch 
diam, stepped punches are used. 

Sawing of the part contour is done on a die- 
maker’s precision jig saw, Fig. 5, with a blade that 
makes a kerf about 0.001 inch thinner than the 


Die plate 
Rubber ejectors 


Steel 
adapter plate 


Lower Section 


steel-rule material. This kerf provides, in effect, an 
interference fit when the steel rule is driven into 
the plywood. Contour tolerances closer than 0.005 
inch can be held by accurate sawing to the scribed 
lines. It is not uncommon for a skilled mechanic 
to hold 0.002 inch in sawing, using a magnifying 
glass on the saw. It is important in this operation 
to maintain a perpendicular position for the saw 
blade relative to workpiece, so that the resultant 
kerf is held within + 0.25 deg. 

Next step in the making of these inexpensive 
tools is the cutting of the steel rule and forming 
the soft steel to the contours of the sawed-out ply- 
wood block. Both operations are performed on 
hand-powered tools, as shown in Fig. 6. During 
bending, the wood block is used as the master for 
checking radii and contours. Typical bends are 
shown in Fig. 7. 

After the steel-rule strips have been formed and 
heat treated, the pieces are driven into the kerf 
between the plywood outer section and contoured 
block. Straight sections are purchased heat treated 
to reduce assembly time. Prior to this operation, 
steel punches are inserted into the prepared holes 
in the block. To facilitate transfer of centers when 
making the lower section, the punches are made 
with conical points. In some instances, it is desira- 
ble to incorporate solid steel punches in the die 
where the contour is difficult to form with steel-rule 
strip or the part has excessively sharp corners. A 
punch of this type is being installed in Fig. 8. 

Coating of the surface to protect the wood and 


the installation of neoprene inserts for stripping are 


the final operations needed to complete the upper 
half of the die. This half of the die is mounted in 
a special patented die set to transfer-mark the steel 


plate to be used for the lower section. 

Making the lower section consists of mounting 
the 14 or %-inch steel plate on the adapter plate 
and bluing it for the transfer operation. The out- 
line of the upper section is transferred to the lower 
by striking it in the press. This marked plate is 
removed and the outline is rough sawed on a metal- 
cutting bandsaw. After rebluing the part. it is 
struck again with the top section. Final sizing is 
done on a filing machine and the proper clearances 
are obtained by removing all shear marks. 

After hardening, the punch is remounted on the 
adapter plate. Rubber inserts are attached to the 
adapter plate to eject the offal during operation. 
Final operation is surface grinding to assure flat 


surfaces on both sections of the finished die. 


Fig. 2. Typical components of a steel-rule die. Rub- 
ber ejectors are mounted on both sections. 
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Fig. 3. Layout of a plywood section for a large die. 
Since plywood is not available in the proper size, two 
boards are used. Portable woodworking equipment 
machined cutouts for contours and punch heads. 


Heat Treating Steel Rule: Steel rule is pur- 
chased in either hard or dead-soft state, and must 
be hardened to extend the life of the die. Harden- 
ing is generally done by the tool manufacturer in 
‘a small electric furnace. Temperatures range from 
1450 to 1500 F for the hardening and the oil quench 
is maintained at 150 F. Temperature control may 
be effected by color which is red orange (1450 F) 
to orange (1500 F). 

Tempering is done by replacing the rule in the 
furnace for about 30 minutes at temperatures of 
600 F for extra-hard and 800 F for medium-hard 
parts. Workpieces are cooled in still air at room 
temperature. 

Best results are obtained in heat treating steel 
rule if the pieces are kept as short as possible to 
prevent distortion. To reduce possibility of distor 
tion, the rule should be placed in the furnace so 
that it can stand on the back edge. Parts should be 
quenched immediately when taken from the furnace 
and agitated in the bath during the quenching 


operation for uniform hardening. 


Calculating Press Requirements: Procedures 
for the determination of the proper press size for 
conventional dies are also satisfactory for steel- 


rule dies. Total shear area is multiplied by the 


June 1959 


steel-rule dies 


Fig. 4. Drilling holes using a special locator bushing 
to accurately position it on scribed center lines. For 
larger holes, a guide plug is used in the drilled holes 
to position the larger drill. 


unit shear resistance in psi to give the maximum 
pressure required for the operation. Generally, the 
limitations on the size of die used in this process 
is the physical size of the press bed rather than the 
tonnage. Oversize bolster plates are used to extend 


the press beds on equipment using steel-rule dies. 


Estimating Die Costs: Based on experience, it 
has been found that costs of steel-rule dies can be 
easily calculated. Straight sections in the die cost 
about five dollars per linear inch, while curved 
sections are figured on a basis of ten dollars per 
linear inch. Round holes cost ten dollars each and 
irregularly shaped holes about fifteen dollars each. 
Various special conditions such as large solid 
punches or inserts will alter the final calculations. 

Users of the process are claiming die costs have 
been reduced from 70 to 90 percent, compared with 
the cost of conventional tooling. Also, procurement 
time has been reduced from 70 to 80 percent, On 
the basis of these savings, some plants are consider- 
ing the use of these dies to replace some conven- 
tional tools. As an example, one large manufac 
turer purchased a steel-rule die for $105 to replace 
a conventional die costing $1450. In addition, the 
die was made in one day, whereas the conventional 


die would require six weeks to complete, 





Application of the Dies: Stampings produced 
on steel-rule dies are being used on products as 
varied as missiles, refrigerators, electrical appli- 
ances, automobiles, aircraft and toys. Operations 
include piercing, mild forming, mild extruding, 
shearing and notching, in addition to blanking. 
Most of the conventional materials, such as mag- 
nesium, aluminum, titanium, mild steel, alloy steel 
and stainless steel, have been used to produce parts 
by this process. In addition, heavy paper, plas- 
tics, cloth and plywood are among the various ma- 
terials being processed through steel-rule dies. 

While 100,000 pieces is generally considered the 
expected life of these dies for steel parts, one com- 
pany has produced one million parts without having 
the die wear out. The only parts needed to be 
changed were the rubber ejectors which fatigued 
from the continual pounding. 


In an experimental plant, steel as thick as ly 


ae. 


Fig. 5. (above) With layeut as guide, contour 
is sawed on a 's jigsaw. Saw blade is 
thinner than steel rule to obtain a drive fit dur- 
ing assembly. 


Fig. 6. (right) After shearing to desired length, 
rule is bent to the proper contours, 


inch has been successfully blanked on a die de- 
signed for parts less than 14 inch thick. This die 
with metal-to-metal contact has been used to pro- 
duce parts ranging from 0.002-inch gasket material 
to the part just mentioned. Thus, it appears that 
the steel rule die tends to seek the least line of re- 
sistance when blanking the heavier materials. It 
has been theorized that the deflection of the steel 
rule was sufficient to establish the proper clearance. 
Hence, the proper shearing and break on the part 
were obtained. 

In a plant producing electrical appliances, pro- 
duction of 80,000 television cabinets was made on 
a steel-rule blanking and lancing die. At the end 
of production, the die was removed from the press 
and within one day changed for a new model, then 
returned to production. Blank size is about 48 x 30 
inches, and the material used on the part is vinyl- 
coated aluminum. This plant has over 200 dies in 
current use with additional tools being contem- 
plated for new models. Management at this com- 
pany considers the savings to be about 73 percent 
over the conventional tools, but more important is 
the time saved in change-over to a new model. 

In another case, an automotive manufacturer has 


used a steel-rule die on a limited production job 


for the entire output at substantial savings. Twenty 


thousand parts were produced at a normal rate of 
production on a die that cost less than 10 percent 
of a conventional die. Another division of the same 
company has produced about 85 dies at slightly less 
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than $13,000, including 50 parts for tryout. Com- 
pletion of the tools required less than three months, 

Continued use of steel-rule dies by industry will 
encourage the development of other techniques to 
increase the productivity of the stamping operation. 
Currently, the normal equipment found in the press- 
room is being used in conjunction with these dies. 
Such items as roll feeds, pin guides and even ac- 
cessory stripper plates are used on high-production. 

Productivity of a major appliance manufacturer 
has so improved with these tools that 25 percent of 
the presses formerly needed for conventional dies 
have been sold. Since it is not necessary to remove 
die sets from the press, down time during die 
change-over is reduced, resulting in an increase in 
productive output of the equipment. 


Special Refinements: At this same plant, pro- 
duction of a large panel has exceeded 200,000 units 
on a die which was equipped with a positive knock- 
out system instead of the usual neoprene inserts. 
The initial part stamped on the die was used as the 
stripper. Clearance was filed around the edge of 
the part and Belleville washers were used as springs. 
A rule, about 114 inches high, was used to obtain 
sufficient clearance for the washers to get better 
ejection of the blank. 

Another adaptation of the positive knockout is 
obtained by gluing the first piece on the rubber in- 
serts. When using this type of ejection, it has been 
found that life of the rubber ejectors is increased. 














Fig. 7. Typical bends used in steel-rule dies. 


June 1959 


steel-rule dies 


Also, flatter blanks are obtained, Fig. 9. Other typi- 
cal dies are shown in Figs. 10 and 11. 

Advanced techniques have been developed for 
holding the steel rule in the upper section of the 
die. These include the use of magnesium tooling 
plate and even sheet titanium where the life of the 
die is expected to amortize the additional costs. In 
another plant, plywood is being used but has been 
routed out in the area of the saw kerf so that steel 
inserts can be used to support the steel rule. 

Many different methods have been developed to 
produce the steel punch used on the lower section 
of the die. One method employs the combination 
sawing of the plywood layout and a steel plate 
simultaneously. This process is reported to be 
saving much of the time spent in the shearing opera- 
tion where workpiece tolerances are not critical. 

On short production runs, it has been found that 
an aluminum plate bolted to the press bed forms a 
satisfactory lower section. In this method, the steel- 
rule upper section is imbedded into the aluminum 
plate, leaving a channel. While the tool performs 
for short production runs, the edge of the aluminum 
punch on the lower section tends to roll over, 
making it difficult to obtain acceptable parts. 

To correct this undesirable characteristic, another 
method has been developed where titanium parts 
are blanked by the upper section by striking the 
rule against a flat plate. Then the blanks are 
stacked, doweled and screwed to the adapter plate. 
Again, better performance has been obtained on 
relatively short production runs. 

Under normal plant conditions, it has been found 





Fig. 9. Two blanks produced in one hit on a steel- 
rule die. Positive stripper for offal is located on the 
lower die section. Thin trimming is shown on die set. 





. 


Fig. 10. Typical steel-rule die mounted in a die set. 
No stripper is needed on lower section because blank 
is large and easily removed. 


- 


Fig. 11. Intricate blank and perforating die. Solid 
punch sections are mounted in upper section for 
blanking the slot and sharp corners. 
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that the plywood being used has a slight tendency 
to distort from changes in humidity. To correct this 
condition, one plant has installed an insulated room 
and a humidifier-dehumidifier unit to maintain ideal 
storage conditions. Savings to date on maintenance 
of more than 200 dies currently in use has more 
than paid for the installation. 


Process Considerations: When evaluating the 
usefulness of this process, all the advantages and 
disadvantages must be carefully considered. The 
current thinking is that these dies are best suited 
for blanking parts to the normal, rather than close 
tolerances, for parts with simple, rather than com- 
plex, contours and for thinner, rather than thicker, 


materials. However, recent developments in ma- 


terials and techniques have shown that steel-rule 


dies are not necessarily restricted so severely. 
Steel-rule dies for complex parts have been a source 
of considerable savings. Thicker materials are 
often easier to process than thin stock. 

Steel-rule dies will not replace conventional dies 
on long production runs but will have a definite 
place in medium production, say up to 100,000 
parts. For products that are changed yearly, the 
dies should prove useful for production of replace- 
ment parts where the storage of complete dies be- 
comes a space problem. 

They should serve well as stand-by dies for high 
production operations, thus eliminating the need for 
extra sets of regular dies. In addition, they could 
add extra capacity, if needed. These dies are par- 
ticularly useful as prototype tooling to produce 
parts for blank development during the manufac- 
ture of form dies. 

Short manufacturing time for the dies is a dis- 
tinct advantage during development or the intro- 
duction of a new product. Other advantages that 
management should consider when evaluating the 
process are the ease of altering a die for design 
changes as well as the short period needed to train 
a technician to produce the dies. When expert die- 
makers are in short supply, the advantage of train- 
ing personnel quickly can be the deciding factor in 


selecting steel-rule dies. 
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investment-cast cobalt-base alloys 


Ciacci ALLOYS in investment-cast form have 
properties that allow their use for a variety of appli- 
cations where severe conditions of abrasion, wear, 
heat, corrosion and erosion exist. TABLE 1 lists four 
of these alloys and gives chemical compositions. 
Alloy B is the toughest and strongest of this 
group of alloys. It has good impact strength, and 
is resistant to heat checking and thermal shock. Al- 
loy C is harder and more abrasion resistant than 
alloy B. It wili withstand moderate shock or im- 
pact. Alloy A was originally developed as a metal- 
cutting tool alloy. It is harder and has a higher 
compressive strength than either alloy B or C. Al- 
loy D is the hardest of the group and has highest 
compressive strength. It can be used under mod- 


erate impact conditions. 
Joining 


The alloys in TABLE 1 can be joined to other 
materials by brazing and by welding. If the parts 
are to be brazed, the joining areas should be thor- 
oughly cleaned, and then brushed with liberal 
amounts of brazing flux. Pieces of silver solder, 
0.003 to 0.005 inch thick, cut slightly oversize, are 
positioned between the parts. The materials are 
heated to a cherry red color (1100 F) in an induc- 


Table 1—Chemical Compositions 
of Cobalt-Base Alloys 





Alloying Composition of Alloy Type (percer 
Element B Cc 


Cobalt Balance Balance 
Chromium 29.0-33.0 27.0-31.0 
Tungsten 11.0-14.0 3.5-5.5 





Balance 
31.0-34.0 
16.0-19.0 


Balance 
28.0-32.0 
6.5-10.0 


Iron 
Nickel 
Molybdenum 


Carbon 
Manganese 
Silicon 
Others 


*Maximum 


3.0° 
3.0° 


3.0° 
2.5 


2.2-2.7 
1.0° 
1.0° 
2.0° 
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tion coil, a furnace, or with a slightly reducing 
oxy-acetylene flame. As soon as the silver alloy 
melts, the parts are moved from the source of heat 
and are placed in position for final joining. The 
assembly is then pressed together to squeeze out the 
excess flux and air cooled. Do not quench. 

The alloys can be welded by oxy-acetylene, me- 
tallic-arc and inert-gas-shielded-arc methods. Pre- 
heating to about 1100 F is advisable before weld- 
ing to avoid cracking. 


Machining 


All alloys listed in TABLE 1 can be machined. In 
general, these alloys are machined with tungsten 
carbide tools. Tools for turning should have a 
5-deg primary clearance, 10-deg secondary clear- 
ance, and a lead angle of 45 deg. Tools for facing 
and boring are essentially the same except for 
greater clearances where needed. 

For best results in drilling, the drill web should 
be kept as thin as possible. In reaming, a 45-deg 
lead on the drill is desirable. Tapping is not ree- 
ommended for any of these alloys. 

TABLE 2 gives machining data that can be used 
as a guide in machining these alloys. The table has 
been modified to cover the machining of all the 
alloys and does not necessarily represent the opti- 
mum conditions for each. It should prove a valu- 


able starting point, however. 
Grinding 


TABLE 3 lists grinding wheels and conditions that 
are recommended for cobalt-base alloys. The wheels 
noted are slightly softer than those for grinding 
high-speed steels. Wheel speeds recommended by 
the manufacturers should be used. These are usu- 
ally between 2800 and 6000 fpm. The alloys can 
be ground wet or dry. Parts ground dry should 


not be quenched because checking may result. 
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Type of Grinding 
CYLINDRICAL 


Straight or tapered OD 
Form work, single wheel 


section method 


Form work, crush-roll 
method 


Centerless 


INTERNAL 


Straight or tapered 


SURFACE 


Straight wheel 
reciprocating type 
Double opposed 
disk type 


Cylinder or 


segmental type 


Profile work, single wheel 
section method 


Profile work, crush-roll 
method 


THREAD 


External threads 


HONING 


Internal 


ROUGH 


Cutoff 


Snagging 
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Table 2—Machining Investment-Cast Cobalt-Base Alloys 





Machining 


Operation 
Turning 
Facing 


Boring 


Drilling 
Reaming 


Threading 




















C-3 Tungsten 





carbide brazed 
inserts 


carbide 


Roughing Finishing 
Tool Speed Feed Depth of Feed Depth of 
Material (fpm) (ipr) Cut (Inch) (ipr) Cut (Inch) 
C-3 Tungsten 30-45 0.008-0.015 0.040-0.050 0.005-0.008 0.010-0.025 
carbide 
C-3 Tungsten 30-40 0.008-0.015 0.005-0.008 — 
carbide 
C-3 Tungsten 20-30 0.006-0.013 0.030-0.040 0.003-0.006 0.005-0.020 
carbide 
Carbide tipped 20-30 = 0.002-0.005 ———— 
or masonry 
type tools 
C-3 Tungsten 25-35 0.005-0.012 0.040-0.060 0.004-0.008 0.015-0.018 


Use single-point tools. Internal threads up to 3/-inch diam can also 
be cut using single-point tools. Coolant: Undiluted cutting oil. 








Wheels 


A54-N5-V 
19A150-K8-V 
19A60-J-V 
A100-M-V 
FA100-L7-V 
19A-220-L9-VG 
19A150-L8-VBE 
ZA60-K9-V1 
A150-05-V10 
A60-N5-VBE 
A80-N5-V30 


GA605-J5-V1 
FA54-M7-V 
ZA46-J-15-V2 
19A80-J-V 


19A46-K-V 
38A46-1-V 
18A60-L8-V6 
87A46-G12-BV 
87A46-J11-BW 
29A46-F 10 
KA46-F -16-V2403 
57A461-H8-VBE 
KA46-H16-V1759 
A100-L7-V 
19A46-K-V 
18A60-L8-V6 


A220-K-V 


A120-W2-B7 
A100-W2-B7 


1C-220-M12-VL2F 
LC180-K12-UL2F 


LA302-SB-23366 
A36-S7-B1 
A162-M10-2893 
A364-L10-VB 


Table 3—Grinding Investment-Cast Cobalt-Base Alloys 





Type of Work 


Coolant 





Sharp corners and fine finish 
Removing stock 

Sharp corner work 

Straight radius work 


Thin-walled material 

Solid or heavy-walled material 
Solid or heavy-walled material 
Solid or heavy-walled material 


Small holes 
Medium-sized holes 
Large holes 
Small counterbores 


Through-feed work 
Ferris wheel work 
Thin work 


Thin work, bevels and close 
tolerance work 


1 gal soluble oil + 50 gal water 
+ 1/2 |b alkaline metal cleaner 


1 gal soluble oil + 50 gal water 
+ 1/2 Ib alkaline metal cleaner 
Oil base 


1 gal soluble oi! + 50 gal water 
+ 1/2 Ib alkaline metal cleaner 


1 gal soluble oil + 50 gal water 
+ 1/2 Ib alkaline metal cleaner 


Dry 

1 part soluble oil to 60 water 
Carbon dioxide 

1 Ib sal soda to 10 gal water 


1 Ib sal soda to 10 gal water 


Dry 
1 part soluble oil to 60 water 
Carbon dioxide 


Oil base 


Oil base 


2 parts sulphur-base mineral 
oil to 3 parts kerosene 


Dry 


Dry 





Information presented was prepared from material furnished by 
Haynes Stellite Co., Div. of Union Carbide Corp., Kokomo, Ind. 
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New Officers and 


Directors 
elected at Milwaukee 


——_— Wayne Ewing and six other national 
officers for 1959-60 officially took their places at the 
head of the American Society of Tool Engineers at 
the Annual Installation Banquet held April 21 in 
Milwaukee’s Schroeder Hotel. 

Elected by the Society’s directors at a meeting 
just preceding the banquet and installed along with 





The New President 


Wayne Ewing is ASTE’s 28th national presi- 
dent and, at 42, one of its youngest. As president 
of the Arrowsmith Tool and Die Corp. in Los 
Angeles and as national office holder in ASTE 
since 1953, Ewing has exemplified the dynamism 
so characteristic of the booming West. 

He started his career in his home town of 
Meadville, Pa., as an apprentice tool and die 
maker at the Talon Zipper Co. While serving his 
apprenticeship he completed a four-year me- 
chanical engineering course sponsored by Penn- 
sylvania State University. During the immediate 
prewar years he moved to Detroit and worked 
as superintendent and engineer in various pro- 
duction lines. In 1942 he founded the Arrow- 
smith Tool and Die Co. in Royal Oak, a Detroit 
suburb; next year he moved again, to California 
to start a branch plant. In 1944 he bought the 
Los Angeles facility in partnership with Harold 
G. Murdock. Incorporation followed—and, under 
Ewing's forceful guidance, the modest tool and 
die stamping plant evolved over the years into 
a million-dollar operation. 

Also a national director, Ewing assumes the 
presidency of the 40,000-member Society after 
serving as assistant secretary-treasurer, secre- 
tary, fourth, third, second and first vice pres- 
ident. He has also been vice chairman of the 
National Membership Committee and is a past 
chairman of Los Angeles chapter. He is active 
in the Society of Automotive Engineers, and has 
worked on county and state committees for the 
education of apprentices in tool engineering. 
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Ewing by retiring President George A. Goodwin 
were: 


H. Dae Lone, vice president. Long is president 
of Scully-Jones & Co., Chicago. 

WILt1AM MoreLanp, vice president. He is vice 
president-manufacturing, F. E. Myers & Bro. Co., 
Ashland, Ohio. 

Davin A, ScuRroM, vice president. Last March, 
Schrom was promoted to works manager, Grantley 
Works, York Div., Borg-Warner Corp., York, Pa. 

Puitip R. Marsi.ius, vice president. He is execu- 
tive vice president of the Producto Machine Co., 
Bridgeport, Conn. 

CHARLES M. SMILLIE, treasurer. He is president 
of the C. M. Smillie Co. of Ferndale, Mich. 

H. Verne Loeppert, secretary. Loeppert, the 
only new member of the officer group, is vice presi- 
dent of the Boyd-Wagner Co., Chicago. He served 
last year as chairman of the Nationa! Finance Com- 
mittee and the year before as a member of the com- 
mittee. From 1951 to 1957 he was on the Member- 
ship Committee and held the chair of that group for 
two years beginning in 1955. A past chairman of 
Chicago Chapter No. 5, Loeppert has also been ac- 
tive in the Illinois Engineering Council, the Tool 
and Die Institute of Chicago, and the U. S. Naval 
Air Reserve, in which he holds a commission as 
commander. 


Delegates Pick Directors 


A day before the banquet and four floors down 
in the host hotel, the House of Delegates, whose 
votes voice the opinions of the 157 chapters of 
ASTE, met in closed session and chose fourteen 
men to sit for one year on the Society’s Board of 
Directors. The directors-elect will take office at the 
Semiannual Meeting in St. Louis next October. 

The fifteenth member of the board, as designated 
by the Society’s Constitution, will be Goodwin, the 
immediate past president. 

The line-up of 1959-60 directors includes these 
national officers: Wayne Ewing, H. Dale Long, Wil- 
liam Moreland, David A. Schrom and Philip R. 
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ASTE national officers for 1959-60 posed soon after 
their election at the 27th Annual Meeting. Left to 
right, seated, are Charles M. Smillie, treasurer; Philip 
R. Marsilius, vice president; H. Dale Long, vice presi- 


Marsilius. All are incumbent directors except More- 
land. In addition, the following directors were re- 
elec ted: 


G. BEN BERLIEN, partner, Industrial Steel Treat- 
ing Co., Oakland, Calif. 

Invinc H. Buck, president, Tool Supply & Engi- 
neering Co., Dallas, Tex. 

Bruce FAircrieve, vice president, Fairgrieve & 
Son, Ltd., Toronto, Ont. 

FRANK F. Forp, president, Frank F. Ford & As- 
sociates, Atlanta, Ga. 

Witrrep J, Penner, Potter & Johnston Co., Paw- 
tucket, R. I. 

JosepH L. Perz, secretary-treasurer, Petz-Emery, 
Inc., Pleasant Valley, N. Y. 

Lestie C, Seacer, chief production engineer, 
Kimco Corp., Salt Lake City, Utah. 

Francis J. Senn, president, Press Automation 
Systems, Warren, Mich. 

New on the board besides Moreland is Dean F. 
SAURENMAN, who is associate development project 


engineer for the Schlumberger Well Surveying Co.., 


Houston, Tex. A past chairman of Houston chapter, 
which he joined in 1940, Saurenman has also served 


a year on the National Editorial Committee and 


three years on the Standards Committee. He is a 


graduate of California Institute of Technology. 


dent; Wayne Ewing, who succeeded George Goodwin 
as president; standing, H. Verne Loeppert, secretary ; 
David A. Schrom and William Moreland, vice presi- 
dents. They were installed at Annual Banquet. 


H. Verne Loeppert 
New Officer 


Dean Saurenman 


New Director 
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National Committee Chairmen 
Named 


Piresisuiiias of chairmen to head 14 national 
committees during 1959-60 were announced at Mil- 
waukee by President Wayne Ewing. 

Heading a newly constituted Long-Range Plan- 
ning Committee will be the retiring national presi- 
dent, George Goodwin. The new group will take 
over the work of last year’s National Progress Com- 
mittee, which the incumbent Board of Directors 
voted to discharge. 

The Long-Range Planning Committee will be 
comprised of the directors (both incumbent and 
elect) and those national officers who are not board 
members, plus other consultants, advisers or special 
study members that the committee may designate. 

Other new and reappointed national committee 
chairmen: 

Constitution and Bylaws—ARTHUR CERVENKA, 
chief equipment and process engineer, Grumman 
Aircraft Engineering, Long Island, N. Y. 

Editorial—Harotp D. SULLIVAN, supervisor, 
Minneapolis-Honeywell Regulator Co., Minneapolis. 

Education—ArTHUR F. GouLp, head of the In- 
dustrial Engineering Department, Lehigh Univer- 
sity, Bethlehem, Pa. 

Finance—Duane H. Bricuton, supervisor, Cater- 
pillar Tractor Co., Peoria, Ill. 

Honor Awards—Orto W. WINTER, president and 
manager, Winter Engr. Corp., Grand Island, N. Y. 

Judicial—T. Bert Carpenter, president, Bert 
Carpenter Co., Birmingham, Mich. 


Membership—ArNo_p E. Unrun, tool engineer, 


Board Approves 


ry 

I HE BOARD of Directors in session at Milwaukee 
approved the ASTE’s operating budget for fiscal 
1960. 

The directors also reviewed the annual reports of 
the national committees and acted upon recommen- 
dations on those reports made by the national offi- 
cers. Among the recommendations that received the 
directors’ official nod were: 

Tentative approval of a 30 percent discount on 
sales of the Tool Engineers Handbook, Second Edi- 
tion, to members subject to final approval when the 
actual cost of the book is known. The revised edi- 


June 1959 


General Dynamics-Convair Div., Fort Worth, Tex. 
Professional Development—Cuartes H. Tuu- 

MAN, project engineer, Whirlpool Seeger Corp., 

Evansville, Ind. 

Epwarp H. WHEELER, manager, 

Standard Pressed Steel Co., Jenkintown, Pa. 

Public Relations—BeNn HazewINKEL, president, 
Daily Grinding, Inc., South Gate, Calif. 

Standards—ArrTHurR E. Crom, tool engineer, Con- 
solidated Vultee Aircraft, San Diego, Calif. 

Technical Publications—WiLuis J. PoTrnorr, 
tooling supervisor, Emerson Electric Mfg. Co., St. 
Louis, Mo. 

The chairman of the ASTE Research Fund Com- 
mittee will be elected by the board at the semian- 
nual meeting this fall. Current chairman is James 
R. Weaver, a past president of the Society and 


Program 


manager of manufacturing and engineering, West- 
inghouse Electric Co., Springfield, Mass. Members 
of this committee are permanent appointees; one is 
added annually until the membership, now a dozen, 
shali have reached 15. 

By vote of the directors, still another committee 

the five-member Off-Shore Chapters Study Com- 
mittee chairmanned by Phil Marsilius—was dis- 
charged, its work complete. The board approved 
this special committee’s recommendations that off- 
shore chapter activities in the ASTE be increased, 
except in satellite countries. However, interest in 
off-shore chapters is not to be promoted from within 


the Society, but rather is to come from without. 


Budget for 1960 


tion is scheduled for publication this fall. 

Authorization for the National Standards Com- 
mittee to support the International Standards Or- 
ganization at the ISO’s coming meeting. 

The board approved a resolution of appreciation 
to the Milwaukee area chapters for their “note- 
worthy enthusiasm and untiring energy” in staging 
the 1959 Annual Meeting. 

In addition, the directors approved by resolution 
the proposed application by ASTE for affiliate mem- 
bership in the American Association for the Ad- 
vancement of Science. 





Biggest littl hit of the Milwaukee convention was a baby chapter. Little Ithaca’s constant companions 
doll (center) named Ithaca, who perched atop the were (left) Chapter Chairman Arthur W. Green and 
delegate’s placard bearing the number of the ASTE’s (right) First Vice Chairman Donald E. Gibson. 


Some Who Were There 


Regardless of the two rebels in the middle this im- 
promptu barbershop quartet entered right into the 
spirit of the old Milwaukee Willkommen. Emitting 
what at least look like pearshaped tones are (left to 
right) National Director Irving H. Buck, Portland 
Chapter Chairman Glen Kach, Louisville Chapter 
First Vice Chairman William Exely, and Louisville 
Chapter Chairman Earl Klein. The foursome was 
accompanied by a German band which also provided 
music for those eager to exercise their feet rather 
than their vocal chords. 


Obviously pleased but just 
a bit surprised at the 
amount of German-style 
food they succeeded in 
heaping on their plates at 
the Willkommen are (left 
to right) Harry Todd of 
the Salt Lake City chap- 
ter, National Director and 
Vice President Dave 
Schrom, Long Island 
Chapter Chairman 5h e I - 
don Meyers, and Dominik 
Secolaro of the Greater 
New York chapter. 
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ASTE-ASME 


JOINT SESSION 


300 PM. 
TUESDAY 


4 


Joint ASTE-ASME session, first in the technical paper J. R. Brand, assistant director of du Pont’s Mechani- 
exchange program worked out by the two societies, cal Development Lab.; and J. F. Downie Smith, vice 
drew a gratifying audience in Milwaukee. ASME president-research and development, Carrier Cerp. 
participants were (left to right) G. A. Peters, con- Peters, Taylor and Smith presented papers. Brand, 
sultant El Segundo Div. of Douglas Aircraft Co.; who is on the meetings committee of ASME’s Ma- 
D. G. Taylor, staff engineer, Minneapolis-Honeywell; chine Design Division, chairmanned the session. 


The Milwaukee convention 
attracted a greater number 
of ASTE wives than any 
meeting in recent years. 
Here at the auf Wieder- 
sehen breakfast on the last 
day, are part of the 128 
who registered for the vari- 
ous ladies’ activities. 


and Who Wasnt 


Present in spirit but physically flat on 
his back in a California hospital was 
John Stansbury, host committee chair- 
man of the ASTE’s convention and Tool 
Show in Los Angeles last fall, and 
charter chairman of Long Beach chap- 
ter. Friend Ray Gariss (standing), vice 
chairman of the National Technical 
Publications Committee, brought along 
this picture to Milwaukee. Despite an 
operation to correct osteomyelitis, Stans- 
bury has continued working on the new 
technical book for the NTPC on tooling 
for aircraft and assembly. 


June 1959 





.| 
Pon THE BIG BLOCK letters across the tower of 
City Hall to such small but not insignificant things 
as a handshake and a smile, the 812 registrants at 
ASTE’s 27th Annual Meeting April 18-22 found 
more meaningful signs of welcome in Milwaukee. 

Attendance figures, however, fail to tell the story. 
While 483 attended the Honor Awards Dinner, 51 


ASTE’s 1959 Honor Award winners look at the Gold 
Medal won by Dr. Alfred O. Schmidt (seated, left), 
chief research engineer, Kearney & Trecker Corp. 
Sitting with Schmidt is T. Bert Carpenter, president, 
Bert Carpenter Co., and a past president of ASTE, 
recipient of the Joseph A. Siegel Memorial Award. 
Other winners (standing, left to right) are Dr. Mark 
Ellingson, president of Rochester Institute of Technol- 
ogy, Education Award; Prof. Kenneth J. Trigger, 
department of mechanical engineering, University of 
Illinois, Research Medal; Swan E. Bergstrom, presi- 
dent of The Cincinnati Milling Co., Eli Whitney 
Memorial Lecture Award; George Romney, American 
Motors Corp. president, Progress Award; and Jacob J. 
Jaeger, vice president and chief engineer, Pratt & 
Whitney Co., Engineering Citation. 


Milwaukee 


turned out for the Milwaukee Day Luncheon, over 
400 attended the eleven plant tours scattered over 
the three weekdays of the convention, 447 stayed 
around for the climactic Annual Installation Ban- 
quet—all these statistics pale when posed against 
the larger significance of the convention, the spirit 
of downright unabashed enthusiasm. 

Undoubtedly the event that best manifested this 
spirit—now ASTE members know what Gemiitlich 
keit is, never mind how it’s spelled!—was the old 
Milwaukee Willkommen party held on Sunday eve- 
ning, April 19, at the host Schroeder Hotel. How 
many attended the Willkommen? Everybody. 

One of the largest turnouts of wives in recent 
years, 128, was shepherded through three days of 
hospitality, coffee, shopping, tours of Milwaukee’s 
cultural and scenic attractions, and a concluding 
“auf Wiedersehen” breakfast. A seven-member 
Ladies Activities Committee was chairmanned by 
Mrs. Beverly Wacker, wife of Host Committee 
Chairman Larry Wacker. 

At the luncheon honoring Milwaukee area indus- 
try, Wacker, who served as toastmaster for the 
affair held on Monday, introduced Wm. J. Grede, 
who gave the speech (reported below). Outgoing 
President George A. Goodwin delivered words of 
welcome from ASTE, and Mayor Frank Ziedler of 
Milwaukee spoke for his city. The mayor pointed 
out that Milwaukee, while being 13th in population 
in the country, ranks eighth in industry, and can be 
justly proud of the highly concentrated technical 
skills and brains among the 46 population groups 


which make up the “machine shop” of America. 


Highlighting the first major session of the con- 
vention, George Romney made a strong plea at the 
Honor Awards Dinner for tool engineers to help 
counter the trend away from an economy of free- 
dom in the United States. 

Addressing his audience as “the greatest collec- 
tion of mechanical eggheads in the world” and 
thanking the ASTE for honoring him with its Prog- 
ress Award “for what others have done,” the Amer- 
ican Motors Corp. president declared: 

“Our great adversary (Russia) has moved toward 
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Convention Highlights 


a society of incentives while we’ve gone the other 
way. America should not be reducing benefits and 
awards for economic effort and achievement. It 
should be increasing them.” 

Romney said this country has established a supe- 
rior system, where political freedom reigns and cus- 
tomers hold the economic balance of power. “We 
have an economic society of the people, by the peo- 
ple and for the people. We have a society of con- 
sumerism, not capitalism, where not a few benefit 
from the efforts of the many, but the many benefit 
from the efforts of the few. 

‘But nothing is more vulnerable than entrenched 
success. That is America’s razor edge of danger.” 

The strong-featured Ishmael of the automotive in- 
dustry attributed American success of the past—in 
which the ASTE has played such an important role 


to these fundamentals of economic freedom: 
e Competition 


e Voluntary cooperation and organizational con- 
tribution 


e Rewards for achievement 


e Distribution of benefits among consumers, own- 


ers, management and workers. 


It is in the basic concept of voluntary coopera- 
tion that the ASTE has the greatest opportunity for 
service to a free economy, Romney asserted. For 
the ASTE’s purpose is not only development of new 
technological ideas, but the sharing of them. 


Plant Tour No. 7, one of the 11 tours scheduled for 
convention’ visitors, found Falk Corp. plant guide 
Arland Cap (center) showing off the Giddings & 


June 1959 


Col. John P. Taylor, assistant chief of the Aircraft 
Laboratory at the Wright Air Development Center in 
Dayton, took his audience “Adventuring in Space” at 
the Annual Banquet. Supplementing his talk with 
spectacular films and a life-size model of a space 
chair, Taylor said the lives of our space pioneers will 
depend upon tool engineers attaining a degree of 
precision and reliability unheard of to date. 


“Superior tools and superior ideas have made this 
country what it is. We'll need both in the struggle 
for survival that’s ahead of us. We’re living in a 
world of competition in ideas, and we can’t go back 
to artificial barriers and supports.” 

Swan E. Bergstrom, president of The Cincinnati 
Milling Machine Co., gave the third annual Eli 
Whitney Memorial Lecture as the man who most 


Lewis milling machine as it milled 315J shaft mounted 
drive housings. In the group are Karl Friedland, 
Robert Ellison, Mare Lechtenberg, and John Cazemero. 
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Leadership Conference brought together these chap- 
ter chairmen who learned they all work for the same 
company—Raytheon Corp. missiles division. Seated 
are Nicholas W. Juliani, Boston Chapter No, 33, and 
Robert Ellison, Granite State No. 86; standing are 
R. W. Burton, Bristol, Tenn.-Va. Chapter No. 155; 
and Salvatore Gianino, North Shore No. 146, 


nearly approximates the life and accomplishments 
of the father of mass production. In his paper titled 
‘The History of Metal Cutting,” Bergstrom showed 
how more progress has been made in developing 
metal-cutting tools in the last 150 years than since 


the beginning of recorded civilization. 


Milw yuK« Day Sp aker 


Calls tor Tax Reforms 


Taking his cue from the “Planning for Profit” 
theme of the 1959 Convention, William J. Grede 


(pronounced “Grady”), Milwaukee-born president 


ay 
/ ei 
3 7 
Typical Leadership Conference scene was this work- 
shop table at the faculty advisers’ conference. Read- 
ing around the table from left are Frank W. Williams, 
Sinclair College, Dayton, Ohio; William J. Lewis, Jr., 
Hudson Valley Tech, Troy, N. Y.; Robert J. O’Brien, 
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of Grede Foundries, Inc., called for “drastic tax 
reform if we’re going to preserve our freedom to 
make a profit in a competitive economy” in his ad- 
dress before the Milwaukee Day Luncheon audience. 

Grede, an outstanding industrialist and civic lead- 
er whose firm comprises seven foundries in three 
midwestern states, cast compliments on the ASTE 
for being practical and courageous enough to set its 
theme “when in so many circles ‘profit’ is a dirty 
word, Your action belies the statement that a profit 
is without honor in the home community—and it’s 
an honor for me to be invited to address you. 

In his talk entitled “Profits, Taxes and Freedom,” 
Grede assailed the federal tax structure and the 
progressive income tax in particular as being “most 
destructive of much of our American dynamic ven- 
ture—incentive—and just plain drive. 

“Although I’m not advocating trade with Russia, 
this progressive income tax is one thing we could 
well afford to export to them. Strange as it may 
seem, the top Russian income tax rate is only 13 
percent. In the United States the top rate on indi- 
viduals is 91 percent. Of course, the Russian lead- 
ers have ways of squeezing more than income taxes 
out of people. But the contrast in the top rates shows 
to what fantastic lengths the destruction of savings 
and capital, by means of the progressive rates, has 
proceeded in this country.” 

Taxes are necessary, Grede said, but they need 
not be a necessary evil. Tax reform is needed based 
on nondiscrimination and individual freedom. 

To counter the Soviet challenge in both economic 
leadership and military potential, finance new 
job opportunities, to provide more risk capital and 
assure adequate revenues for defense, to “smother 
inflation with growth,” Grede advocated passage of 
legislation now before the U.S. Congress. 

That legislation, popularly known as the Herlong- 
Baker bill, attempts to correct the fundamental tax 


. 
‘ 
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Ohio College of Applied Science, Cincinnati; John D. 
Sprinkel, Long Beach City College; Gilbert E. Seeley, 
ASTE education director; James G. Meade, Connec- 
ticut State Tech; Arnold J. Blythe, Lawrence Tech, 
Berkley, Mich.; and John A. Gaciorowski, Milwaukee. 
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problems not by nibbles and bites, Grede said, but 
by overhauling the basic tax structure. Its major 
provisions: five annual reductions in individual in- 
come tax rates, which would bring the first bracket 
down from 20 percent to 15, the top rate from 91 
to 47, and all the rates in between proportionately : 
five annual reductions of one percentage point each 
in the corporate tax rates. The revenue effect of 
these proposed reductions would be about $2 billion 
annually in individual taxes and $400 million an- 
nually in the corporate rates. However, the appar- 
ent loss of revenue to the Government would be 
more than offset by the increased revenues from 
economic growth, Grede contended. 

“Economic growth resulting from the removal of 
tax blocks will create the revenues to more than 
make up for the savings to taxpayers,” he said. “If, 
as expected, economic growth should average 5 per- 
cent annually over the next five years with this leg- 
islation, there would be an annual surplus of rev- 
enue increase of at least $11 billion. 

“We cannot continue to base federal tax and 
budget policy on short-term considerations 
fighting inflation one year and recession the next. 
Our economic progress depends on tax reform. Our 
freedom depends on ridding ourselves of this octo- 
pus of regulation.” 


t Ta 2 


Some take-home pay that won’t be deposited in 
a pair of wifely hands was collected by more than 
200 “workers” at the annual Leadership Conference 

the new chapter chairmen (delegates) and first 
vice chairmen (alternates), plus, for the first year, 
the faculty advisers from the student chapters, who 
were given the chance to discuss and develop solu- 
tions to their individual problems at one of the 
four Faculty Advisers discussion groups. 

The pay—ways and means of becoming more ef- 
fective Society leaders—came in the guise of pep 
talks, conference-table discussions, films, comrade- 
ship, and a series of question-and-answer skirmishes 
that left Palefaces pale and Indians scalped. And 
Society leaders are banking on the expectation that 
participants will deposit the payload where it'll draw 
the most interest—in the chapters back home. 

Format booklets appropriately labeled “Take- 
Home Pay” and containing space for copious note- 
taking were distributed to the conferees at the be- 
ginning of the week-end clinic. Delegates were 
arbitrarily divided into two camps, Palefaces and 
Indians, to add a competitive spirit to the sessions. 

At the kickoff breakfast Saturday morning, Pres- 


ident George Goodwin called on the conferees to 
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take full advantage of “two days in which to re- 
charge your batteries.” He said they would be ab- 
sorbing much material that would be familiar, but 
also much material that is new. “This is as it should 
be,” he added, “for new ideas, new approaches, are 
a sign that ASTE isn’t static.” 

Star of the general sessions was Vice President 
David A. Schrom, who spun a wheel of fortune and 
yielded a microphone in the contests between Pale- 
faces and Indians as impartially as any Indian 
could. With the wheel he selected questions to di- 
rect at the vying delegates, and with the mike he 
manipulated the answers as expertly and entertain- 
ingly as a professional emcee. 

A sample question: “What is the amount of schol- 
arship aid granted by all ASTE chapters for 1959?” 

Answer from delegate Earl Williams, San Diego: 
“All they can afford!” 

Answer from Hugo Aglietti, one of the judges 
and immediate past chairman of the National Pro- 
fessional Development Committee: “An estimated 
$14,000.” 

Both answers were correct. 

The consensus of a cross-section of participants 
who were interviewed seemed to be that the Leader- 
ship Conference, as a concentrated indoctrination 
course in Society and chapter administration and 
procedures, was painless and profitable. 

The consensus among conference narrators, mod- 
erators, stage hands, and resource men was that the 
Palefaces and the Indians—the ASTE’s grassroots 
leaders—are very much on their toes. There was 
one possible exception, an observer noted: that was 
the delegate who, when asked his name, had to look 


down at his badge before answering. 


investment Pays Off 


Karl Anderson, a young man from Detroit, 
personifies what might be called the ASTE suc- 
cess story. This story was made known at no 
more appropriate place than the two-day Leader- 
ship Conference in Milwaukee. Prof. Arthur 
Gould, chairman of the National Education Com- 
mittee, pointed out Anderson as epitomizing the 
worth of the Society's student chapters—and 
especially the worth of its scholarships. 

The story began when Karl was chosen chair- 
man of the ASTE student chapter when it was 
chartered at Wayne State University in 1955. 
That same year he was the recipient of an ASTE 
International Education Award of $700. 

Today Anderson is an instructor in the engi- 
neering department at Wayne State. 

But that’s not all the story. Anderson was not 
one to abandon the Society when he gained his 
instructorship. The same group which he had 
chairmanned four years earlier in his student 
days now claims him as its faculty advisor. 





Phiten in the News 


G. Luter Parsons, Richmond chapter, has been 
appointed plant manager of the main plant of Per- 
fect Circle Corp. at Hagerstown, Ind. Previously 
Parsons was superintendent of tool room and main- 


tenance for the piston ring firm. 


One of the founders of Houston chapter who now 
is a member in Cleveland, Lester M. (“Rep”) 
Coe, has been elected vice president in charge of 
sales for Warner & Swasey Co. Cole started with 
the company as a tool designer and most recently 
was general sales manager. In his new position he 
will direct all sales activities in the Machine Tool 
Div., as well as those of the firm’s textile machinery 
and earthmoving equipment divisions. He has been 
active in both NMTBA and ASTE, having served on 
the Society’s National Education Committee. 


Indicative of the diversified interests of ASTE’s 
cosmopolitan membership, a tool engineer with the 
courage of his convictions has published an earnest 
and unusual book called The Correct Way of Life. 
The Egyptian-born author, Aspo S. AHMED, is a 
member of Santa Clara chapter and works in the 
product design department of Beckman Instruments’ 
Spinco Div., Palo Alto, Calif. His highly personal 
essay attempts to combine the ancient tenets of 
Islam with the ideals of American democracy and, 
in its industrial aspects, explores the thesis that 
America can best fight communism in underdevel- 
oped nations by strengthening the economies of 
those nations. Ahmed donated a copy of his book 
to the ASTE Headquarters library. 


Elected to the board of Latrobe Steel Co. was 
R. T. Eakin, Detroit chapter. Eakin is vice pres- 
ident of operations and joined the company last 
year from Allegheny Ludlum Steel Co., where he 
was works manager of the Brackenridge, Pa., plant. 

GORDON GRAHAM, Long Beach chapter, has 





Abdo Ahmed 


L. D. Fykse L. M. Cole 


130 





been named plant manager, a newly created posi- 
tion, with the Southern Pipe Div. of U. S. Indus- 
tries, Inc., Azusa, Calif. Graham, who has been 
with the firm for the last six years, will continue 
as chief engineer. ... The L. S. Starrett Co., Athol, 
Mass., has appointed four members of Northern 
Massauchusetts chapter to its sales staff: D. F. Ricu- 
ARDS will serve in the Cleveland territory; W. E. 
GiLuis will be located in Los Angeles; W. E. Stav- 
ELEY moves to Atlanta, Ga.; and P. T. WicKHAM 
will serve western New England. 


Georce A. Roserts, vice president-technology of 
the Vanadium-Alloys Steel Co., was re-elected pres- 
ident of the Metal Powder Industries Federation. 
... Ricnarp T. THornton, Detroit, has been named 
general manufacturing manager of the Ford Motor 
Co.’s Hardware and Accessories Div. He will direct 
operations at the division’s plants in Sandusky, 
Ohio; Ypsilanti, Rawsonville, Highland Park, Mt. 
Clemens and Brooklyn, Mich. . . . Appointment of 
Lewis D. Fyxse, Greater New York chapter, as di- 
rector of marketing has been announced by Asso- 
ciated Spring Corp., Bristol, Conn. Fykse has been 
marketing services manager for American Machine 
& Foundry Co. for the past two years. In his new 
position he will be responsible for guiding all sales, 
market research and advertising activities of the 
corporation and its 12 operating divisions. 


Joseru A. MALLIson of St. Marys, Pa., has become 
a registered professional engineer in his state. He 
has been program chairman of Northwestern Penn- 
sylvania chapter for the past two years. 


Brown & Sharpe Mfg. Co. of Providence, R. L., 
has named ARNOLD N. HELLEWELL as sales director 
for the Turret Drilling Machine line, recently ac- 
quired through the company’s purchase of Howe & 
Fant, Inc., of East Norwalk. Hellewell, a former 
Brown & Sharpe apprentice, has been located in the 
firm’s Ohio territory. Muton T, SCHIMMEL, 
Centinela Valley chapter, will direct expanded West 
Coast operations of the Logo Div. of Bee Chemical 
Co., at Gardena, Calif. ... Warren G. Bruns has 
been named district manager, St. Louis office of 
Pratt & Whitney Co., Inc. He’s a St. Louis chapter 
B. H. Witpennaus, for 19 years dis- 
trict manager for the grinding tool division of 
Simonds-Worden-White Co., in Dayton, Ohio, has 
been appointed manager of distributor sales. 


member. . 
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i MUNICATIONS is a big problem in industry, 
as everyone knows. 

It’s a big problem in Texas industry too, as every 
one might assume. But, for once, the Texas variety 
isn’t bigger than elsewhere; in fact, Texas com- 
munications problems may be smaller, thanks to 
the joint educational attack by an ASTE chapter 
and the Engineering Extension Service of Texas 
A&M ¢ ollege. 

A year ago this month, East Texas Chapter 
#126—which meets at the airport serving Long- 
view, Tyler and Kilgore—-heard a speaker explain 
a supervisory and management development train- 
ing series offered from Texas A & M. As the 
speaker progressed from one training course to 
another, the members of the chapter began to 
envision the value of this type of training to indus- 


tries and supervisors in the East Texas area. When 
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By Vergil B. Clark* 


Management & Supervisory Training Specialist 
Engineering Extension Service 
Texas A & M College System 


he had finished, the progressive-minded chapter 
voted unanimously to sponsor the training program 
for its members and anyone else who might benefit. 

One of the first and most successful courses that 
evolved from that meeting night was a course in 
industrial communications. And to show that com- 
munications is no one-way street, the instructor 
himself joined the ASTE after the third class he 
conducted. 

As supervisory and management trainer for the 
college’s Engineering Extension Service, | was both 
the speaker and the instructor mentioned above. 

Chapter leaders and committee chairmen worked 
hard, and deserve full .credit for the results that 
soon began to appear. The leg work involved in 
selling and organizing classes of from 15 to 20 


members, drawn from management and supervi- 


Senior member East Texas ASTE chapter. 
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sion of area industries, began to pay off within a 
month of the chapter’s decision to sponsor the 
training program. From June 2 to June 6, 1958, 
the first in a series of six courses was conducted at 
the LeTourneau Technical Institute in Longview, 
with a full class enrollment of 20. 

Results of the first course were evaluated by the 
class members for effectiveness and on-the-job ap- 
plication value. More courses were requested, and 
the college assigned me to work with the chapter 
in developing programs for the entire East Texas 


area, 


2235 Student Hours—So Far 


Since then, the ASTE chapter has sponsored a 
total of 2235 student hours of supervisory and 
management training—and both the chapter and 
the college feel that we have only scratched the 
surface. 

The six courses, presented at various institutions 
and plants in East Texas, include fundamentals 
of supervision; personnel relations; methods im- 
provement; effective employee training; safety; 


and industrial addition, 


communications, — In 
courses in motivation and labor-management con- 
tract communications have just recently been added, 
and plans are underway by the chapter and the 
trainer to offer classes in costs, work simplification, 
and quality control. 

The unit courses are conducted three hours a 
day or night at $15 per enrollee. The length is one 
week or five sessions, usually Monday through 
Friday. Many of the people who enroll in the 
classes are ASTE senior members, but many are 
nonmembers—-but potential members! Some of 
them drive distances of 75 to 100 miles, after work, 
to attend the classes. Some companies pay the en- 
rollment fees, but many of the students dig down 
in their own pockets to help themselves do a better 


job for the company that employs them. 


“Communimeter” Challenges Class 


None of the courses has been better received than 
the one in industrial communications, largely be- 
cause it has as its nucleus a challenging and baf- 
fling electronic instrument called the “Communi- 
meter,” 


Basically, the instrument consists of a panel 


containing a series of electrically connected dials 
which can be manipulated successfully only as a 
result of the most accurate and painstaking com- 
munications between an instructor (student) and 
operator (student). The student instructor, repre- 
senting a supervisor on the job, gives instructions 
to the operator, representing an employee. 
Invariably an inexperienced team will assault 


the innocent-appearing instrument with a confi- 
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dence approaching smugness. Invariably, however, 
they soon run into “communineering” problems. 
They will use a confusing and conflicting variety 
of terminology and rotation descriptions in their 
attempts to manipulate a dial into a position that 
satisfies both supervisor and operator. Such words 


as “clock hour hands,” “degrees,” “minutes,” 


“counterclockwise,” “turn to right” (whose right? ) 
“the dial,” “the knob,” “the gadget,” “the doohicky,” 
may be heard during the manipulation of one dial. 

The instrument dramatically demonstrates the 
need for developing precision and clarity in our 
industrial communications. If a team does not 
bring precision and clarity to the Communimeter, 
clanging bells and flashing red lights inform them 
that they have missed the boat in communications. 

In our day-to-day communications, we have no 
flashing lights and ding-dong bells to tell us our 
message is not being received. Often the only clues 
we have to warn us that we have failed to “get 
across” effectively are: 

e@ Misunderstandings 

e@ Disagreements 

@ Costly errors 

e Inefficient operations 

e@ Poor interpersonal relationships. 


When used with a tape recorder, the Communi- 
meter points up that one-way verbal instructions 
alone prove hopelessly inadequate; and that many 
people can hear themselves giving instructions to 
themselves, try to follow their own instructions, 
and fail. Other analysis factors that the device 
indicates are: 


e It’s very difficult for one person to describe a “picture” 
or concept so that another person can get the same 
picture or concept 
We have no way of finding out exactly what kind of 
picture or idea we may be creating in the other per- 
son’s mind 
We avoid detail, do not assimilate detail, and tend to 
assume too much 
Words do not mean the same to everyone; a word has 
meaning to a person only in terms of his past associa- 
tion with it 
What may seem quite clear to one may be ambiguous 
to another 
We often try to impart information when we ourselves 
have only a hazy concept of what we are trying to 
explain. 

No operator-instructor team has yet been com- 
pletely thorough enough in communications to 
make the Communimeter perform on the basis of 
verbal instructions alone. Only through a triple 
approach—verbal and written instructions, plus 
close personal supervision—-has the operation been 
performed satisfactorily. 

People are seldom really able to communicate 
accurately, either on a Communimeter or in real 
life. But they can try, as they're doing in Texas 
and that’s half the battle. 
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York Chapter Chairman Dick Streitmiller extends a 
welcome hand to bus load of students and staff mem- 


+ 


bers from Scotland School for Veterans’ Children. 
Plant tours, lunch and dinner filled out the boys’ day. 


Chapter Fetes Adopted Sons 


| OF THE MOST effective dramatizations of 
goodwill in the annals of ASTE chapters is enacted 
each spring in the aging, appealing city of York, 
Pa. On April 1, tool engineer members in the 
highly industrialized but beautiful area south of the 
Susquehanna played their humanitarian roles for 
the seventh year running when they hosted the 
student sons of deceased or destitute war veterans. 

Twenty-eight boys, juniors and seniors from the 
machine, sheet-metal and electrical classes of the 
famed Scotland School for Veterans’ Children near 
Chambersburg, Pa., spent half a day and a fourth 
of the night with members of the 22-year-old ASTE 
Chapter No. 22. The boys toured plants, saw the 
sights and three movies, ate plenty, and listened to 
short and painless speeches. 

As have their predecessors in the annual affair, 
they enjoyed it. Charles A. Goldstrohm, vocational 
director from the state-supported school which has a 
faculty numbering one for every four students, ex- 


pressed his charges’ gratitude for a profitable and 


An observant trio sees finishing touches put on cab- 
inets during boys’ tour of Colonial Products Co. 
Chapter arranges different student tours each year. 
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enjoyable day. “In this seventh year of the project,” 
he told the jointly assembled students and chapter 
members that evening, “I can only say thanks seven 
times to you tool engineers—thanks times seven!” 

Hans Erich, German immigrant who has risen to 
manager of manufacturing at the York works of 
Caterpillar Tractor Co., dished out some advice to 
the boys on how to make the most out of life—and 
how to give the most. He urged them to serve not 
only their employer but also their community. 

“It takes more than a box of matches to burn 
down the world,” he declared. “But above all—win 
or lose—don’t feel sorry for yourself. 1 complained 
about my shoes until one day I met someone with- 
out feet.” 

Among those present at the meeting which cli- 
maxed the boys’ big day were David A. Schrom, 
chapter member and national vice president, and 
Program Chairman W. D. (Bud) Craver, Jr., one 
of those responsible for starting the chapter’s un- 


usual experiment in human relations. -—M. L. Stone 


Nothing thaws out a youngster like a good serving 
of ice cream. Here the boys dip in during ASTE- 
arranged tour of dairy at Red Lion, Pa. 





chapter 


news and views 


Seen demonstrating a magnetic particle inspection device during one of the lectures at 
Wentworth is Ferdi Stern, Magnaflux Corp. Shown are (seated left to right) Stern, 
Chapter Chairman Joseph Woisard, and Faculty Advisor Roger Borden. Standing are 
members Carlos Somoza, Louis Thompson, Walter Worth, and Andy D’Apice. 





2 
HARTFORD—Named as the officers to head Chapter #7 are (seated) Paul F. Pick, 
chairman; Howard A. Wheeler, first vice chairman. (Standing) Lee A. Girardi, secre- 
tary; Joseph B. Paige, second vice chairman; and James B. Wilkie, treasurer. 

—E. Russell Carter, /r. 
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Nondestructive 
Testing Lectures 
Held at Wentworth 


WENTWORTH INSTITUTE—A series 
of lectures designed to supplement reg- 
ular courses and to give a basic knowl- 
edge of the theories, methods and ap- 
plications of various well-known non- 
destructive tests were held as part of 
the regular meetings of the Wentworth 
Institute student chapter. The course, 
conducted by the Society for Nonde- 
structive Testing, was the first of its 
kind at Wentworth that was devoted to 
a specific area of engineering. Twelve 
lectures were delivered by specialists 
active in the Boston chapter of the 
SNDT. 

The series began Feb. 3 with a talk 
by Ferdi Stern, Magnaflux Corp., on 
“Sources of Defects.” Stern disclosed 
how nondestructive tests enable a manu- 
facturer to produce flawless parts eco- 
nomically. If defects do exist they are 
usually in cast, rolled, forged, ma- 
chined, or heat-treated parts. 

The second lecture by Robert Halli- 
day, Arnold Greene Co., supplemented 
Stern’s talk with films, thus enabling 
the students to see tangible examples of 
the magnetic particle inspection opera- 
tion. 

Explaining the penetrant inspection 
methods of nondestructive testing was 
Seymore Carter, Charles Morgan Co., a 
specialist in this field. Carter illustrat- 
ed how defects in nonmagnetic parts 
can become easily recognizable by the 
application of penetrant dyes and de- 
veloping agents to the surface of the 
part. 

The theory of ultrasonic inspection 
methods was presented by John Bobbin 
of Branson Instruments. This was fol- 
lowed by two lectures delivered by Peter 
Block also of Branson and T. W. Mc- 
Farlan, Sperry Co., on the actual opera- 
tion methods used in conducting various 
ultrasonic tests on a variety of machine 
parts. 

The final method of testing, X-ray in- 
spection, was clarified in both theory 
and practice by J. G. Sylvester, head of 
J. G. Sylvester Associates, and Arnold 
Greene, Arnold Greene Co. Where other 
methods proved too difficult or entirely 
unfeasible, this X-ray inspection tech- 
nique proved highly practical. 

The last event of this series was a 
panel discussion consisting of the en- 
tire line-up of lectures. Its purpose was 
to enable the -Wentworth students to 
clear up any questions that might have 
occurred to them during the talks. 

The members of Student Chapter #7 
felt the entire series a valuable addi- 
tion to their classroom education in en- 
gineering. —Peter H. Loftus 
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Schrom Urges Wives 

To Encourage Tool 
Engineer Husbands 
GREATER LANCASTER—Directing 


his talk to the ladies present at the La- 
dies Night gathering, ASTE Vice Presi- 
dent David A. Schrom encouraged them 
to inspire their tool engineer husbands 
in their very important field. 

Schrom also. spoke of the rising costs 
of production and how we are “pricing 
ourselves out” of, not only the world 
market, but our own too. He pointed 
out that the volume of imported manu- 
factured goods is rapidly increasing be- 
cause of our inability to compete with 
foreign prices. 

The best way to combat this problem, 
Schrom suggested, is with tooling for 
production. The tool engineer has been 
too complacent in facing this challenge 
from abroad. Schrom said the solution 
to the problem lies in the tool engi- 
neers hands, and the time is ripe to 
start mixing that solution. 

It was announced at this meeting that 
23 men completed the course in ad- 
vanced tool engineering which was spon- 
sored by Chapter #89. A certificate 
was presented to each man by John 
Denuel who supervised the course. 

An additional highlight of the meet- 
ing was the installation of officers. They 
are Dale W. Sensenig, chairman; Harry 
E. Medsger, first vice chairman; Fred 


J. Long, second vice chairman; Ralph 
F. Wolf, treasurer; Francis N. Hull, 
secretary; and Robert C. Kaley, assist- 


ant secretary. James E. Boyer 


BRISTOL, TENN.-VA.—Charles S. 
Rockwell, president and general manager 
of Sperry Farragut Co., Bristol, and of 
Ford Instrument Co., Long Island City, 
N. Y., divisions of Sperry Rand Corp., 
will speak at the June 18 meeting of the 
chapter —Edward F. Moore 
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The Makings of a Suppliers Directory 


Standing triumphantly alongside a small mountain of correspondence, questionnaires 
and other forms that went into the making of THE TOOL ENGINEER Suppliers Di- 
rectory Issue that he’s holding is directory editor George M. Hargreaves. Not present 
for the photo, said Hargreaves, were the magazine’s other editorial and business staffers, 
printers, artists, agency men, research personnel, thousands of manufacturers who 
filled out forms, ASTE members who helped in planning—and some 20 girls who 
sorted, coded, typed, posted, and pasted. Work on the directory, which is due to be 
published the middle of this month, consumed some 8,500 man-hours, directly, many 
more indirectly. Mountain of material in picture represents galley sheets of 19,000 sales 
office listings; 16,000 cards containing product listings; 2,500 manufacturers’ names 
with 45,000 distributor listings under them. Out of all this will come a 600-page 
directory packaged to fit the product information needs of tool engineers. 





Boston 

Bristol, Tenn.-Va 
California Polytech 
Chautauqua- Warren 
Des Moines 
Detroit 

Greater Lancaster 
Greater New York 
Hartford 


Long Beach 


Louisville 
Macomb 
Merrimack Valley 
San Francisco 
San Gabriel 
Trenton-Delaware 
Tri-Cities 

Twin Cities 
Wentworth 


Wichita 





LOUISVILLE—Posing for their first official picture after their installation are the 
new officers: (front row) W. M. Exely, first vice chairman; E. W. Klein, chairman. 
(Second row) R. H. Holzknecht, secretary; F. J. Wlodarek, second vice chairman; and 


G. A. Mercer, treasurer. —Sam T. Gleaves 


MACOMB—Past President Leslie Bellamy installs the new officers (left to right) 
Herbert Hiser, chairman; Theodore Ekman, first vice chairman; Donald Everhart, sec- 
ond vice chairman; Joseph Fox, secretary; and Michael Bentz, treasurer. 


a 93 RR 


DETROIT—Elected for the 1959-60 term of office are (seated, left to right) Joseph 
F. Wrobel, first vice chairman; Bernard J. Wallis, chairman; and Stanley Commer, 
second vice chairman. (Standing) Joseph J. Gabrick, third vice chairman; Eugene 
Makie, secretary; and Edward M. Till, treasurer. 
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WICHITA—Chapter No. 52’s officers 
include (left to right) Dave Duffy, first 
vice chairman; Jim Hill, immediate past 
chairman; Bill Unruh, chairman; and 
William Chambers, second vice chair- 
man. Not shown are Glen Dolton, third 
vice chairman; Herbert Bealer, secre- 
tary; and Doyt Greer, treasurer. 


Boston Chapter Hears 
Die Set Experts 


BOSTON—“Die Set Applications and 
Problems” was the subject of talks de- 
livered at the Boston chapter’s April 
meeting by Donald H. Gardner, vice 
president of eastern sales, Standard Die 
Set Co., Providence, R. I.; and Pat Sta- 
valone, manufacturing manager at the 
same firm. 

Introduced by Program Chairman 
David Whittemore, Gardner and Stava- 
lone described the problems and appli- 
cations of die sets with respect to to- 
day’s modern facilities for production 
stamping. They showed color slides on 
the manufacturing of all types of die 
sets using the latest production and in- 
spection equipment and techniques 
which turn out the precision products 
called for by today’s exacting require- 
ments. 

Following the regular meeting was a 
film on the construction of the Chesa- 
peake Bay bridge. 

The new oilicers of the Boston chap- 
ter installed at the March meeting are 
Nicholas Juliani, chairman; Joseph 
D’Avella, first vice chairman; Seymore 
Benedetto, second vice chairman; 
Charles Roth, secretary; and Thomas 
Kenney, treasurer. —Lester F. Horne 








LONG BEACH—Outgoing Chairman 
Chuck Ward presents new Chairman Ir- 
vin P. Also with a bell instead of a gavel. 
Other new officers of Chapter No. 84: 
Lyman W. Allen, first vice chairman; 
E. J. Van Wagner, second vice chair- 
man; O. D. McDougall, third vice chair- 
man; O. E. Mueller, secretary; R. Blake 
Broadway, treasurer —Paul J. Bodnar 
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Elections and Plant Tour 


Highlight Valley Meeting 
MERRIMACK VALLEY—Approxi- 


mately 125 members and guests of the 
Merrimack Valley chapter were in at- 
tendance at the Spaulding Metal Works 
on Feb. 5 for a discussion of modern 
foundry practices. Laurence Spaulding, 
president and general manager at 
Spaulding, hosted the affair and talked 
on the everyday problems encountered 
in the pattern making and metal casting 
industry. Following the discussion was 
an informal plant tour during which 
many of the plant’s operations were 
demonstrated by Spaulding employees. 
Highlighting the evening’s activities, 
however, was the election of officers for 
the new year. Those elected were: 
Leighton L. Reynolds of Towle Mfg. Co., 
Newburyport, Mass., chairman; Leon 
H. Rice, Jr., of Leighton Machine Co., 
Manchester, N. H., first vice chairman; 
Alsdon H. Arold of Bolta Products, divi- 
sion of General Tire & Rubber Co., Law- 
rence, Mass., second vice chairman; 
Alfred W. King of Goodwin & King, 
Nashua, N. H., secretary; and Dante J. 
Patti of the Merrimack Valley Works of 
Western Electric Co.. North Andover, 
Mass., treasurer. 
Dante J. Patti 


Educational Program 
Participation Urged 


DES MOINES—When Past President 
George Goodwin spoke at the Des 
Moines chapter’s March meeting, he 
stressed the need for every chapter’s 
participation in the ASTE educational 
program. Leaving all the work to a 
handful of chapters is totally unfair. 
The ASTE educational program is set 
up on a national basis but it’s up to 
the local chapter to use its own initi- 
ative in designing educational projects 
suited to its individual needs. Taking 
part in on-campus conferences, career 
day sessions and similar affairs, Good- 
win said, marks the chapter and its 
members as conscientious and unselfish. 

That which prompted Goodwin’s talk 
on education was the awarding of a 
$400 scholarship from the Des Moines 
chapter to lowa State College. Present- 
ed to the school’s assistant dean, John 
Lagerstrom, the scholarship is to be 
given to some student chosen by the 
school officials. 

Goodwin administered the oath of of- 
fice to Walter Cocks, chairman; Jesse 
Howe, first vice chairman; Raymond 
Hicklin, second vice chairman; Wen- 
dell Jones, secretary; and Bernhard 
Beall, treasurer 

Don E.-Waggoner 
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TWIN CITIES—National Director Joseph L. Petz (left) poses with officers whom 
he installed at Minneapolis meeting: Gerald F. Oppel, chairman; George A. Minarik, 
first vice chairman; Arthur J. Stockwell, second vice chairman; Frank Liljemark, 
secretary; and R. Roy Wressell, treasurer. —D. W. Johnson 


GREATER NEW YORK—Chapter #34’s new officers are (seated) Herman S. Frei- 
man, chairman; Dominic R. Scolaro, first vice chairman. (Standing) Josepli A. Papa, 
secretary; Gerald Abbott, treasurer; and Alfred M. Sampter, second vice chairman. 

—Alitred M. Sampter 





TRENTON-DELAWARE—Officers of Chapter No. 138 are (left to right) Robert 
Poole, second vice chairman; Robert Petersen, outgoing chairman; Philip Walker, 
treasurer; Morris W. G. Bahr, chairman; and Edwin Londahl, first vice chairman. Not 
present was Edward Manley, secretary. —J. L. Weber 
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Broaching Advances 
Told at San Francisco 


SAN FRANCISCO 
getting a good MRS finish on tools and 


The importance of 


workpieces was brought out in a speech 
by Kenneth N. Macomber, chief service 
engineer, Lapointe Machine Tool Co., 
Hudson, Mass., in a talk before the San 
Francisco chapter at their March meet- 
ing 

In his talk entitled “Precision Broach- 
ing.” Macomber related that the high 
production of broaches as in milling re- 
sults in higher profits. He used films to 
show how to estimate metal removal 
with broaches. 

The new officers installed at this same 
meeting were Frank Sweet, chairman; 
Michael Flynn, first vice chairman; Gil- 
bert Hutcheson, second vice chairman; 
and Jack 
ASTE 


national director installed them. Wilbur 


George Grover, Jr., secretary; 


Corey, treasurer. Ben Berlien, 


Russell, retiring chairman, spoke brief- 
ly on the progress made by the chapter 
since its beginning and its great poten- 
tial for the coming years. 

Chester L. Norton 


San Gabriel Sponsors 


New Student Chapter 
SAN GABRIEL VALLEY 


No. 95 will sponsor the chartering of 


Chapter 


Pasadena City College student chapter 
at their regular meeting to be held at 
Covina, 


the Dinnerhorn Restaurant, 


Calif., on June 4. 


for new President Wayne Ewing to act 


Tentative plans call 


as installation officer. 


Bernard K. Allen 


Experts Describe 
Spark Machining 


CALIFORNIA POLY TECH—The 
spark erosion process was discussed by 
two experts, Leo Hahn, vice president 
of Hahn, Hallett & Willcutt Machinery 
Co., and Frank Jaques, field service 
engineer for Charmilles Engineering 
Works Ltd., Geneva Switzerland, at this 
student chapter's April meeting 

Hahn and Jaques explained that the 
first “machining with a spark,” in 
which the tool is actually an electrode, 
was probably in connection with bro- 
ken tax extraction. At the present time, 
though, the main application of the 
spark erosion process is in the machin- 
ing of dies. There is a definite advan- 
tage in this, the speakers declared, in 
that the die can be worked in the hard- 
ened state. The machining of super al- 
loys is also being performed by the 
spark erosion process simply because 
such alloys are not machinable by any 


Buell L. Brown Jr. 


ordinary method. 
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SPECIAL EVENTS 








ASTE Semiannual Meeting The Chase-Park Plaza Hotels 


St. Louis, Mo 
University of Hamilton 
Hamilton, Ont., Car 


McMasters On-Campus Conference 





TRI-CITIES—Leslie C. Seager (third from left), national director from Salt Lake 
City installed officers of Chapter No. 23 at Rock Island, IIll., meeting. Left to right are 
Louis Benson, secretary; Don Johnson, second vice chairman; Seager; Al Vande Walle, 
past chairman; Robert Larson, chairman; Clifford Vogt, first vice chairman; and Lester 
Youngberg, treasurer —Mel Swan 


DETROIT—Examining a double-head setup used to bore spindle drums for Warner & 
Swasey multiple spindle automatics are a few of the 250 Detroit Chapter members 
who visited the Warner & Swasey Co. during their “Out-of-Town Plant Tour” to 
Cleveland on April 10. An afternoon at Tocco Div. of The Ohio Crankshaft Co. with 
ASTE Past President Harry B. (“Doc”) Osborn as host was also on the schedule. 
—C. Francis Wrobel 


CHAUTAUQUA-WARREN—New officers (left to right) are E. W. Garrison, chair- 
man; Paul E. Anderson, first vice chairman; Clifford A. Bergquist, second vice chair- 
man; Robert D. Swanson, secretary; and Robert Philblad, assistant secretary-treasurer. 
Not present was Karl Pierson, treasurer. 
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New Chapter Officers Named 


Lexincton: Albert H. Payne, chair- 
man; John C. Balk, first vice chairman; 
Ralph M. Thomas, second vice chair- 
man; Douglas B. Tuttle, secretary; 
John D. Hartley, treasurer. 

NortH SuHore: Salvatore Gianino, 
chairman; H. Harold Hansen, first vice 
chairman; Charles H. Sylvain, second 
vice chairman; Russell G. Cameron, 
secretary; Herbert J. Comeau, treas- 
urer. 

KatamMazoo: Ted Cook, chairman; 
Grant E. Beilfuss, fist vice chairman: 
Robert Ronningen, second vice chair- 
man; Bud Hanshue, secretary, William 
T. Erickson, treasurer. 

LittLe Ruopy: Karl Friedland, chair- 
man; Bertrand Guindon, first vice chair- 
man; Richard Kilbane, second vice 
chairman; Maurice Schoos, secretary; 
Harold Nihill, treasurer. 

YorK: Richard Streitmiller, chair- 
man; Donald Rohrer, first vice chair- 
man; Thomas McMaster, second vice 
chairman; Charles Flaharty, secretary; 
Harry Seville, treasurer. 

Fonp Du Lac: Walter B. Wigton, 
chairman; William Warren, first vice 
chairman; Wayne Rowan, second vice 
chairman; Newman Reque, secretary; 
Farrell Sickel, treasurer. 

Akron: Harold Hawk, chairman; 
Clyde Fagan, first vice chairman; Wal- 
ter Stine, second vice chairman; Joe 
Giordalis, secretary; Joe Koza, treas- 
urer. 

HamiLton District: W. E. Durrant, 
chairman; Oreland McIntyre, first vice 
chairman; Ronald Tipping, second vice 
chairman; Russ Wilson, third vice 
chairman; Howard J. Boucher, secre- 
tary. 

MonmoutH: Michael Lettieri, chair- 
man; Harry Williamson, first vice chair- 
man; Carl Anderson, second vice chair- 
man; Bob Herpich, secretary; Peter 
LaPlaca, treasurer. 

OAKLAND County: Lyle Hope, chair- 
man; C. E. Brown, first vice chairman: 
C. T. Gaffney, second vice chairman: 
Neil Martin, secretary; Walter Morris. 
treasurer. 

LANSING: Harvey Robey, chairman; 
Robert L. 


man; Leonard Sear, second vice chair- 


Knowles, first vice chair- 


man; Arthur Reiser, secretary; Layton 
Rugh, treasurer. 

Rockrorp: Ernst Norrman, chair- 
man; Walt Lewis, first vice chairman: 
Les Monson, second vice chairman; Nels 
Balestri, secretary; Les Teachout, treas- 
urer, 


Racine: Byron Peterson, chairman: 
John Kellogg, first vice chairman: Ray 
Knapp, second vice chairman; Art 
McCallum, secretary; Art Cherkinian, 
treasurer 
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NORTHERN MAssacuHusetts: Herman 
A. Wojdylak, chairman; John W. Tur- 
ton, first vice chairman; Raymond E. 
Clement, second vice chairman; Wil- 
liam T. McBride, secretary; John D. 
Sinclair, treasurer. 


Jackson: Julian Van Maele, chair- 
man; George Hadden, first vice chair- 
man; Walter Walker, second vice 
chairman; Clifford McArthur, secre- 
tary; Norman A, Peterson, treasurer. 


ATLANTA: Charles Bolden, chairman; 
Ray Culver, first vice chairman; George 
Carson, second vice chairman; William 
Matthews, secretary; Paul Kight, treas- 
urer. 


GoLpen Gate: Charles H. Driesbock, 
chairman; John E. Wilson, first vice 
chairman; Newell T. Partch, second 
vice chairman; Clarence A. Bergendorf, 
secretary; Robert Heath, treasurer. 


NASHVILLE: Norman Schauman, 
chairman; Leslie Kelley, first vice chair- 
man; Joe L. Minton, second vice chair- 
man; David Ray Kennedy, Jr., secre- 
tary; William Tyree, treasurer. 


Tucson: J. Clark Pierce, chairman; 
Stephen Cassedy, first vice chairman; 
Howard Ackerman, second vice chair- 
man; Allen Hansen. secretary; Ray- 
mond Olimski, treasurer. 


ANN Arpor Area: Laurence Char- 
nitsky, chairman; Albert Bethke, first 
vice chairman; F. R. Boston, second 
vice chairman; Karl Moltrecht, secre- 
tary; Joseph C. Mazur, treasurer. 


Wicuita: William Unruh, chairman; 
Dave Duffy, first vice chairman; Wil- 
liam Chambers, second vice chairman: 
Glen Dolton, third vice chairman; 


Herbert Bealer, secretary; Doyt Greer, 


treasurer. 


EVANSVILLE: Charles Hinman, chair- 
man; John Schaus, first vice chairman; 


Walter Lochmueller, second vice chair- 


man; James Dawson, secretary; Robert 
Parker, treasurer. 


Erte: Richard A. Banaszek, chair- 
man; Thomas G. Brown, first vice chair- 
man; James O. Starn. second vice chair 
man; Victor Kaliszak, secretary; Erwin 
Finke, treasurer. 


Lima: Vince M. Spahr, chairman; 
D. H. Cox, first vice chairman; W. FE. 
Waters, second vice chairman; W. 
Brillhart, secretary; B. Schwertfager, 
treasurer. 


MontTrREAL: James Dodge, chairman; 
Frank Winkworth. first vice chairman; 
George Walker, third vice chairman 
Ron Gower, secretary 


Positions Available 


COLLEGE INSTRUCTORS NEEDED— 
Expanding two-year College of State 
University of New York seeks full- 
time teachers in both ELECTRICAL 
and MECHANICAL TECHNOLOGIES. 
B. S. necessary . . . Master's degree 
and/or teaching experience helpful. 
Salaries for those with advanced de- 
grees and industrial experience start 
above $7000. Write to: W. R. Pul- 
hamus, Head, Electrical Technology 
Dept. or B. G. Davis, Head, Mechani- 
cal Technology Dept. MOHAWK 
VALLEY TECHNICAL INSTITUTE, 
751 State Street, Utica, New York. 


SALES ENGINEER WANTED—Well 
established and growing company man- 
ufacturing machine tools wants a Sales 
Engineer for Michigan and Ohio to 
live in Detroit. Experience in operat- 
ing machine tools necessary, but sell- 
ing experience is not. Salary, expense, 
and bonus. Write to: Box 146, News 
Dept., The Tool Engineer, 10700 Puri- 
tan Ave., Detroit 38, Mich. 


QUALITY CONTROL ENGCINEER— 
Graduate mechanical engineer, age 
30-45 with heavy experience in all 
gaging equipment and techniques, to 
head up and supervise an inspection 
department and do field work in con- 
nection with our customer needs and 
problems. We are a well known na- 
tional organization with headquarters 
in a Northwest suburb of Chicago. 
Send complete resume of experience 
and education. Write to: Box 147, 
News Dept., The Tool Engineer, 10700 
Puritan Ave., Detroit 38, Mich. 


TOOL ENGINEER—with approximate- 
ly 10 years’ design experience on 
blanking, punching and forming dies. 
Must have practical background and 
good knowledge of modern fabrication 
methods. Attractive offer for qualified 
men in progressive sheet metal fabri- 
cating plant located in Eastern Penn- 
sylvania. Correspondence confidential. 
Write to: Box No. 141, News Dept., 
The Tool Engineer, 10700 Puritan Ave., 
Detroit 38, Mich. 


Positions Wanted 
SALES ENGINEER—For cutting tool 
and machine tool manufacturer. South 
ern California, preferably San Fernando 
area. Ten years’ experience in all 
phases of manufacturing, including: 
plant layout quality control, methods, 
some tool design, machine parts and 
sheet metal fabrication. A graduate of 
General Machinist Apprenticeship; 
some sales experience and college 
education. Aggressive and readily 
adaptable to new situations. Will fur 
nish resume to interested parties 
Address replies to Box 145, The Tool 
Engineer, 10700 Puritan Ave., Detroit 
38, Mich. 


MANUFACTURERS REPRESENTATIVE 
—-Extensive and varied experience, 15 
years, carbide tool design, application 
and service. Tool Supervisor several 
large companies. Presently represent 
one mfgr. of single point and T A 
insert tools. Desire only one other 
outstanding manufacturer of T C rota 
tion tools. Northern N. J. or Metro 
politan N. Y. Area. Write Box 148 
News Dept., The Tool Engineer, 10700 
Puritan Ave., Detroit 38, Mich 
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carbide inserts... 


Slee 


> 


Rare hak 








Any combination 
style, size and grade 
to meet your needs 


Complete machining flexibility is possible only when you can get exactly 
\ , the right combination of carbide insert grade, size and style. . . 
V-R Elevator Type when you need it. That’s why V-R manufactures the most complete 
Toolholder. line of inserts available anywhere. Regardless of the operation ld 
to be performed or the type of material to be machined, | 
there’s a V-R carbide insert that’s best for your job. Ask in — 
your V-R representative. He will be glad to show you how sa 
i V-R’s complete line can provide fast answers 


V-R Solid Base to your cutting tool problems. 
Type Toolholder. 


— « 


Send for Catalog 
VR-58 for 
complete details. 


VYascoloy-Ramet corporation 


RERS OF REFRACTORY METALS ENGINEERED FOR THE JOB 


860 Market Street Waukegan, Illinois 
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Progress in Production 


UTILIZE ULTRASONICS 
TO CHECK QUALITY 


Hundreds of dollars are being saved 
at Bridgeport Brass Co. because of an 
ultrasonic resonance gage which pro- 
vides a simple, fast and reliable non- 
destructive test method. 

The company developed a rim-to-rim 
laminated structure for a line of kitch- 
enware. An inner copper core, used 
for its heat conduction qualities, is pro- 


Incomplete bond shows up immediately 
on the cathode-ray screen. Traces on 
the screen are incomplete, or they 
may be differently spaced or absent 
completely. If the operator does not 
get expected test pattern, the disk is 
rerouted. 


tected by two outer stainless steel skins 
which serve to retain heat, and provide 
bright and easy-to-clean surfaces. The 
copper layer is laminated between two 
disks of stainless, the finished blank 
then formed by a press and buffed to a 
high gloss. Should there be any dis- 
continuity in the bond, the blank may 
delaminate during drawing, or the de- 
fect may show up as a streak or blister 
after polishing. Should this occur, the 
shaped disk must be scrapped, which 
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represents considerable loss of time and 
labor. 

Three years ago, Bridgeport Brass in- 
stalled a Vidigage ultrasonic tester to 
check the strength 
forming. The result has been materially 
reduced scrap losses due to bonding 
faults. 

Immediately after laminating, blanks 
are inspected with the Branson Instru- 
Each blank is coated 
with a thin film of oil or glycerine for 
good sonic energy transmission. On a 
171% in. disk, the inspector hand checks 
about 60 points in a spiral pattern. The 
12-in. disk requires 30 to 40 test points. 
If defect is indicated, the inspector 
marks it for special handling. 


laminate before 


ments device. 


A single operator handles random 


production testing. 


UNIVERSAL TESTERS 
CHECK STEEL HARDNESS 


In a continuing effort to its produc- 
tion of forged steel rolls, Union Electric 
Steel Corp. has evolved an accurate and 
efficient method for hardness testing. 
With the cooperation of Wilson Me- 
chanical Instrument Div., three suc- 
cessive testing arrangements were de- 
veloped and set up. The most recent, 
installed last year, is a universal type 
with a 16-in. vertical capacity. It is 
mounted on the crossrail of an out- 
Niles-Bement-Pond milling 
which has a vertical travel of 0 to 56 
in. Bed of the miller is 24 in. wide by 
20 ft long. 
is 38 in., permitting the unit to accom- 
modate a 38-in. diameter by 12 ft long 
roll body. 

After the mill roll has been removed 
from the tempering furnace, a scale 
free testing surface about one inch wide 
and the full length of the body is pre- 
pared. The roll is set in Vee blocks of 


the testing machine bed by a crane 


moded 


Distance between columns 


hoist. and positioned under the indenter 
by the machine’s motor drive unit. On 
the milling machine setup, any vertical 
movement under 16 in. is taken care 
of by the testing unit’s drive: excess is 





taken care of by the crossrail drive 

When the diamond C-Brale penetra 
tor is about 14 in. from the roll’s testing 
surface, a limit switch cuts out the 
down drive. A hand crank brings the 
indenter into contact with the roll and 
applies minor load. The operator sets 
the dial gage and trips the crank to 
apply the major load. When the dial 
pointer comes to rest, the major load is 
removed with the same crank. Rock- 
well reading of the roll is read directly 
on the dial gage. The minor load is 
removed to allow repositioning of the 
roll. 

Not only can the complete testing 
cycle be accomplished in a relatively 
short time, but these readings which 
have been taken in a shop are as ac- 
curate as Rockwell readings taken in 
a laboratory. 


METALWORKING INNOVATION 
GIVES FASTE FABRICATION 


Complete and instant fabrication of 
such shapes as faucet handles and hubs 
and spokes of a steering wheel has 
come into the picture with an unusual 
metalworking technique. Lateral impact 
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@ ACTUAL 
MANUFACTURERS 
OF RESINOID 
METAL AND 
VITRIFIED 
DIAMOND WHEELS 
uP TO 
AND INCLUDING 
24” 
DIAMETERS 


Call or write 


for literature 





THE PAUL L. KUZMICK 
COMPANY 


271-279 GROVE AVE. 
VERONA, N.J. 











@ MANUFACTURERS 
OF RESINOID 
AND RUBBER 
BONDED WHEELS 
SERVING THE 
AIRCRAFT, CUTLERY 
AND STEEL 
FABRICATING 
INDUSTRIES. 


Call or write 
for literature 
today 


a «or* ities. 


PEKAY ABRASIVES, INC. 
271 GROVE AVE. 
VERONA, N.J. 
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extrusion, as it is called, is a modifica- 
tion by Aluminum Co. of America of 
the impact process. “Lateral” part of 
the term refers to direction of metal 
flow. Impacts previously have been 
produced as a result of metal flow up 
around a punch, down into a die, or 
a combination of these. Lateral impact 
adds the potential of metal flow out- 
wards at any angle from direction of 
the impact stroke. 

In developing the technique, Alcoa 
proved the process by designing a part 
similar to the center and spokes of an 
automobile steering wheel. The part. 
consisting of a formed hub with three 
spokes extending outward from the hub 


Lateral impact extrusion produced the 
spoked part quickly and economically. 
The other parts were produced by con- 
ventional impacts. From left, tech- 
niques represented are: Reverse im- 
pact, made by metal flow up around a 
punch; forward impact, made by metal 
flow down into a die; combination im- 
pact, made by metal flow both upward 
around a punch and down into a die. 


near its center, is produced in one oper- 
ation, cold, from a cylindrical slug. 
Observation of the operation and its 
results seems to show that it will permit 
economical production of parts that 
combine an intricate hub or core with 
lateral extensions as spokes or vanes. 
Such a part would be free of porosity 
and brittleness and have toughness and 
high wrought strength throughout. 


MOVING HEAD SIMPLIFIES 
HONEYCOMB MACHINING 


Machining of honeycomb structures 
for aircraft and missiles got a hula 
switch because of an unusual invention 
at The Martin Co. 

New equipment, called a Hula head, 
is capable of machining compound con- 
tour structural shapes from honeycomb 
core material within required toler- 
ances and finish without the use of a 
filler substance designed to rigidize the 
sandwich-like core during machining 


The unit involves a standard three-axis 
controlled cutting machine equipped 
with a portable head and a modified 
stylus able to convert the cutting to a 
five-axis operation. 

During cutting, the stylus, which has 
five pickup points, rides the surface of 
a wooden or plaster contoured model 
and transmits rise, fall, and tilt motions 
to the cutter head. Knife edge on the 
cutter head performs duplicate mo- 
ticns in cutting the honeycomb core. 

The cutter head is capable of tilting 

10 deg in two directions, perpendicu- 
lar to each other, and there is a com- 
mon focal point on the center line and 
end of the cutter. Tracer controls con- 
sist of a combination of pneumatic, 
hydraulic and electronic components. 
Power is supplied by an air motor de- 
veloping 12,000 rpm. 


SUCTION HELPS 
STACK THIN METAL 


Thin material presents a particular 
plant problem when it involves stack- 
ing. 

One of the operations at Westing- 
house’s air conditioning plant in Staun- 
ton, Va. is punching aluminum fins for 
fin and tube type heat exchangers. 
Originally the fins were made from 13- 
mil thick material which was run 
through a punch press die in single 
strips, cut off to length and gravity fed 
down a chute into a stacker where they 
were loosely aligned. When the mate- 
rial was replaced by thinner 7-mil thick 
aluminum, made by shearing multiple 
strips of material in the die, the old 
method did not work properly because 
the aluminum lacked rigidity and 
weight. 

Engineers solved the problem by de- 
termining that the new aluminum strips 
will drop and stack as required if there 
is no lateral motion of the strip at the 
point of drop. An overhead suction 
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mechanism which was adapted to the 
automatic punch press now catches the 
aluminum strips after ejection from the 
press and held while the press feeds the 
desired length of fin. The strips then are 
dropped vertically as the vacuum is 
momentarily broken. The fins drop onto 
guide rods until the correct number is 
obtained. A new set of guide rods then 
are indexed into position and the ma- 
chine automatically begins again. 


ULTRASONIC CLEANERS 
GET MODULAR DESIGN 


The building block technique has 
been extended to the cleaning field 
with development of a new line of ultra- 
sonic cleaners by the Vibro-Ceramics 
Div. of Gulton Industries, Inc. Because 
its engineers have solved the impedance 
problem, the company’s 
equipment permits interchange of tanks 
and generator. In the modular con- 


matching 


struction of the line of 13 cleaners, five 
separate tank sizes and six preset gen- 
erators are used. As a result, units are 
“custom fitted” to operate at peak efhi- 
ciency over the full range of industrial 
applications. 

According to Irwin IL. Steinberg, divi- 
sion general manager, “In almost all 
cases three different ranges of cleaning 
efhciency (light, average, heavy) are 
available. A prime characteristic of 
the line is the side mounting of the 
transducers which provides maximum 
in cleaning efficiency since varying 
water levels and physical loads tend to 
create mismatches of impedance in 
bottom-mounted cleaners. High tem- 
perature ceramic transducers, are cap- 
able of operating at 350F. The cleaning 
tanks are available in 1, 214, 16 and 25 
gallon sizes. Generators are preset at 
50. 100, 200. 500, 1.000 and 2.000 watts 
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SYNCHRO-TRACE—Futty automatic 


3D PROGRAMMED CONTROL SYSTEM CUTS 
COST OF DIES, MOLDS AND CONTOURED PARTS 
BY OVER 50%. 


Now—Produce dies, molds and contoured parts 
faster, with greater accuracy using Synchro-Trace 
duplicating attachment with your milling machine. 
Synchro-Trace fully automatic operation allows 
operator, formerly required, to perform other impor- 
tant duties. Costly benching time reduced as much 
as 50% due to uniform feed rate, high tracer 
accuracy, and the even amount of “pick” with each 
pass of the cutter. Accurate estimates of machining 
time required may be made, as cutting path, feed, 
and amount of cut are pre-determined for every pass 
of the cutter. 

Synchro-Trace will duplicate any shape of part— 
even 90° walls. Other features include ‘‘pick”’ feed 
in either direction, fixed stylus oversize, automatic 
shutdown, plus many others. 

Synchro-Trace may be purchased as original 
equipment on new mills or adapted to existing tool 
room, production, and planer type milling machines. 

Contact your nearest True-Trace dealer or direct 
factory branch plant TODAY for further information 
on how Synchro-Trace can cut your 3D contouring 
cost. 


For complete data 
write for new 
illustrated brochure 


#STM-I today. 


Dept 


True-Trace 


SALES CORPORATION 


> AUTOMATED 


T.E 


9830 Rush Street, El Monte, California 


Branch Plants: 35 Urban Avenue, Westbury, Long Island, New York 


2401 Eaton Lane, Racine, Wisconsin 
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Just tube serves 


—three amplifications 
| 


... and it's available now exclusively with 


Column-Type Air Gage 
Instruments 


No fussin’ around with single-purpose parts! Now, with 
Dearbornaire’s new ‘“‘Multi-Amp” Tube, you can convert an 
instrument from one amplification to another simply by chang- 
ing calibrated scales. What’s more, this unique new tube has 
a “characterized” variant rate of internal taper which . . . 


1. Creates an air circuit that is truly linear over the full extent 
of the calibrated scales to give you finer accuracy of measure- 
ment. 2. Permits greater clearance between tube wall and 
float, thus minimizing down-time for cleaning and maintenance. 
3. Allows up to three times greater total element gaging 
clearance to reduce wear, extend life, and cut gaging costs. 





New Catalog contains complete 





price information on Dearbornaire 
Instruments and Air Gage Cartridge 
Spindles, Rings, Snaps and Fixtures. 








Send for your free copy today! 


r 
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\ 
Air Gage Division . 


DEARBORN GAGE COMPANY 


32330 Ford Road-e« Garden City (Detroit), Michigan 
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Forming Machine 


Cylindrical workpieces such as tubes 
or rings can be cold formed to obtain 
profiles on the inside diameter with use 
of the Intraform chipless machining 
equipment. 

Four forming dies pulsate rapidly 
while revolving around the OD of the 
work, squeeze the work after a mandrel 
has been inserted to reproduce the pro- 
file of the mandrel in the ID of the 
part. A smooth, continuous squeezing 
action occurs more than 1000 times per 
minute. 

Intraform forming can be applied to 
any type of ferrous or nonferrous parts 
ranging from about 14 to 5 in. diameter, 
and made from premachined blanks, 
tubing, castings, forgings or extrusions, 
In addition to forming profiles in open 
or blind holes, laminated tubing can be 
made by form-bonding two or more 
metals. The bond is unusually strong 
and tight. Forming operations also may 
be performed on tubular and _ solid 
work without a mandrel for pointing, 
reduction of diameters, and forming of 
taper and radius. 

Finishes resulting from the process 
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are good. Rifle barrels, for example, 
have a 32-microinch finish after drilling 
and reaming. After the Intraform oper- 
ation, which forms the rifling, the finish 
averages seven to eight microinches. 
For accuracy, some types of parts have 
been held to 0.0002 in. limits for the 
ID profile. 

Tests indicate tensile strength can be 
improved as much as 30 percent. 

Meta-Dynamics Div., The Cincinnati 
Milling Machine Co. 
Ohio. 


Cincinnati 9, 
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Magnetic Inspection 


Equipment 

Surface and subsurface defects in 
ferrous metal parts and assemblies can 
be detected by the Detectascope mag- 
netic system. After inspection, the unit 
also demagnetizes the part. 

The portable equipment locates in- 
visible discontinuities such as deep sub- 
surface cracks, laps, voids, grinding, 
welding and heat-treating cracks even 
through painted or plated surfaces with- 
out damage to the part or danger to 
operator. 

It consists of removable electromag- 
net and demagnetizer unit with handle, 
extension cord and foot switch; black 
light hood assembly, transformer, 5 gal- 
lon tank, agitating pump, and voltage 
mobile 
cabinet. The unit plugs into a 110 y 


regulator—all mounted on a 
outlet. 

The electromagnet is placed on the 
part to be explored, or small parts may 
be brought to the electromagnet sta- 
tion. Current is turned on with foot 
switch, and the area to be inspected is 
painted or sprayed with an oxide solu- 
tion from the tank 


the solution concentrate wherever there 


Iron particles in 


is a defect. The part may then be de 
magnetized with the same unit. 
Ferro Machine & Tool Co., 5514 W. 
Washington St., Indianapolis 41, Ind. 
T-6-2 


Micrometer 


Accurate to +0.000010 in., this mi- 
crometer is available in two standard 
size ranges: 0-1 and 0-2 in. To facili- 
tate reading, it has a 4-in. diameter 
barrel. They can be made to suit spe- 
cial requirements with graduations on 
the thimble and barrel arranged for 


reading right or left, normal or reverse 
Lead screw, nut, and barrel of each 
micrometer are calibrated as an inte- 
gral unit at the Eli Whitney Metrology 
Laboratory, and the serial number reg 
istered. 

Two other micrometer models of this 
type also are available. One is made to 
an accuracy of +0.000015 per inch and 
the other to +0.000020 per inch 

The Shefheld Corp., Dayton 1, Ohio 

T-6-3 


Numerical Control 
Equipment 
Designed for switchable simultaneous 
continuous control of 3 out of 4 motions 
t-axis milling 
machines, this machine control unit of 


of rigid, high accuracy 


fers the additional feature of being able 
to switch from a linear motion to a 
rotary table or tilting spindle. 
Command pulse values from the con 
trol unit to the machine tool of from 
0.0002 to 0.000025-in. can be achieved 
Input to the control unit is punched 
tape. The high-speed tape reader per- 
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mits tape reading of 300 lines per sec- 
ond in the and 600 
direc- 


forward direction 


lines per second in the reverse 
tion 

An automatic tape rewind feature 
allows the operator to remove the part 
as the tape is being rewound. 

A decimal display position indicator 
with continuous readout of position 
location of any axis is incorporated in 
this machine control unit. The position 
indicator assists in setup operations. 

Four auxiliary tape control functions 


are also available to automatically con- 








eataeacae| 


Multiple-Dise @ Single or 
Double @ Oil or Dry Type 


PULLMORE CLUTCHES 


ARE PRECISION 


Small 
Spring Loaded 


THE 


Heavy Duty 
Spring Loaded 


Oil or Dry 
Multiple Disc 


Heavy Duty 
Over Center 


BUILT 


Precision machining and grinding, proper 


hardening and the symmetrical contours of 
PULLMORE Multiple-Disc CLUTCHES insure 
perfect balance and smooth operation at 
both high and low speeds. Because of this 
close-tolerance construction and compact 
of PULLMORE 
CLUTCHES is not affected by centrifugal 
rotation. 
loads of greater capacity when 
operated at high speeds. Can be used both 


design the powerful pull 


force or the direction of 


handle 


to drive and as a brake. 


Send for This 
Handy Bulletin 


Shows typical 
installations of 
ROCKFORD 
CLUTCHES 
and POWER 
TAKE-OFFS 
Contains dia 
grams of unique ap- 
plications. Furnishes 
capacity tables, 
dimensions and 
complete specifica- 
= tions. 


They 


ROCKFORD Clutch Division BORG-WARNER 


1329 Eighteenth Ave., Rockford, Ill., U.S.A. 


Export Sales 


Borg-Warner International — 36 So. Wabash, Chicago 3 


Speed 
Reducers 


0800600 
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spindle speed, tool 
changes, table indexing, chip conveyor, 


trol coolant flow, 
etc. 

A feed feature allows 
the programmed feed rate to be re- 
duced to as little as 20 percent of the 
Such variables as 
material hardness, vi- 
fixture or tool, or a too 
high programmed feed rate can be 
taken account without remaking 
the control tape to provide reduced tool 
loading in critical areas. 

Symmertcial can be made 
simply and easily from the same control 
tape. A reversing circuit provided for 
effectively complements or 
direction of machine motion 
from that tape. 

Industrial Section, Bendix 
Aviation Corp., 21820 Wyoming Ave., 
Detroit 37, Mich. T-6-4 


rate override 


programmed rate. 
quality, 
from 


cutter 
bration 


into 


parts 


each axis 
reverses 
specified on the 
Controls 
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Broaching Machine 


The Eager Beaver pull-down broach- 
built with a 12-in. stroke, 
is rated 11% ton at 5 fpm_ broaching 
34 ton at 10 fpm. Standard 
equipment comprises two cutting speeds 


ing machine, 
speed, and 


and mechanism for adjusting the stroke. 


Tooling, coolant system and electrical 


equipment are extra. 
broaching machine is 


front-to-back 


This bench size 


only 31 in. wide, 20 in. 


34 in 
is 11% in., 


high. Hole 


the hole in the platen is 5 in. 


and in the drawhead 


and the platen dimension is 17 x 18% 
in, The 


chine 


portable ma- 
110 v 
automatic 


self-contained, 
can be plugged into any 
outlet. Designed for an 
has a 


with all 


pulter and coolant, it 


mechanical screw. type drive 


moving parts lubricated. 
Machine Tool Co.. 


T-6-5 


The Lapointe 
Hudson, Mass. 


= 
The 
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Adjustable Center 


The Micro Set adjustable center per- 
mits quick, accurate center alignment 
on old or new machines without tail- 
stock jogging for 
turning. Corrective movement of the 
work held between the lathe headstock 
and the 


precision or taper 


adjustable center is accom- 


plished by an equally eccentric ground 
sleeve and arbor, which complement 
each other when assembled and_pro- 
duce lateral movement of the ground 
and hardened tip in increments of 0.001 
in.—increments are read directly on the 
Total tip movement 


direction is 0.006 in. 


sleeve, in either 
The center is currently available in 
No. 2, 3 and 4 Morse Taper. 
Enco Mfg. Co., 4520 W. 
Ave., Chicago, Ill. 


Fullerton 


T-6-6 


Air-Hydraulic Press 


This Model 1012, 
equipped with precision Unipunch gag- 
ing and tooling, is capable of fast hole 
punching in 


Unipunch press 


angles, channels, extru- 
sions and sheets plus notching opera- 
Available with the press are 37 
round punches and 74 dies with 4 Uni- 


punch 


hole punching units and one 


Unipunch notching unit, to provide 


rapid interchangeability of punches and 
diameters. The 


dies fer various hole 


press also may be used for punching 
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Typical of problem parts that 

cause abrasion to tool parts is 

this electric range switch com- 

ponent. Greater formability of 

200-PLUS means less abrasion 
longer tool life. 


ROLLING MILL 
DIVISION 


THE MILLER COMPANY 
MERIDEN, CONN 


TOOL LIFE 
INCREASED 


30% 


OR MORE... 


... With miller 


PHOSPHOR 
BRONZE 


*A leading manufacturer of wiring device 
assemblies reports: “Miller 200-PLUS 
phosphor bronze, with its great form- 
ability, has significantly reduced our 
need for tool sharpening, and all indi- 
Cations point to a greatly increased tool 
life. In addition, | get a more consistent 
part, with more uniform shape and 
springback.”” 

The secret’s in the 200% ductility 
increase of Miller 200-PLUS. Forming 
ability goes way up... tensile strength 
remains the same! The result is far less 
abrasion than with other phosphor 
bronzes in spring temper—and tools 
that last one-third longer! 


*Name and case history on request 


-WHERE PHOSPHOR BRONZE IS THE MAIN LINE-NOT A SIDELINE 
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extruded and countersunk holes, small 
small die 
sets may be installed for making stamp- 


ings 


louvers, and lanced holes; 


Ihreaded nut inserts also may be 
Heeled 
punches and dies are available for “hog- 
ging” out holes and shapes larger than 


2 in, diameter. 


pressed into sheets or parts. 


With a template, several hole punch- 
ing units may be set up for making a 
cluster hole patter 
hole 
ment and accessories are available 

Air-hydraulic Model 


1012 offers minimum moving parts, and 


Four sets of punching equip- 


design of the 
all-welded construction. It operates at 
10 tons capacity from 65 to 75 |b air- 
Kam 


line pressure. adjustment pro- 


vides for varying daylight openings and 
permits a wide range of press opera- 
tions. Positive action from foot control 
to ram release prevents double stroking. 
Throat depth is 151% in. without gaging. 

Equipped with built-in scales, preci- 
sion gaging assures accurate location of 
holes and notches in the work. Hole 
punching and notching units may be 
mounted quickly and interchangeably 
on the gaging base plate. Standard 
Unipunch gaging is 24 in. from center 
of ram to the left, and front to back 12 
in. Over 24 in. long gaging available. 
Six regular stops and one close edge 
stop are supplied as standard. 

Punch Products Corp., 3800 High- 
land Ave., Niagara Falls, N.Y. T-6-7 





UNITRON offers a 3-D stereoscopic 
microscope for as low as $110 


Wide field - Large depth of focus - Long working distance - Erect image 


precision, budget-priced instru- 


MSL: 


educational use 


ent for industrial, laboratory and 
Invaluable for in pection, 
assembly, quality control and dissecting. 


vertical binocular body with interpupillary and 
diopter adjustments 
sturdy stand with glass stage plate. Cabinet 

and dustcover 
tack and pinion focusing with intermediate dovetail 
slide to accommodate large specimens 

ptics: coated prisms and lenses. Single, fixed 
paiwed objective of initial magnification 1X*, 2X 
or 3X. Choice of single set of widefield eyepiece 


Only $110 


0 for model with 1X objective.) 
ial eyepieces $19.50 per pair 


ACCESSORY VERTICAL PILLAR STAND 


For use with binocular head and focusing mechanism of 
either Model MSL or MSHL. Facilitates the examination 
of large objects and extended areas. Sturdy. counter 
balanced arm has both horizontal and vertical travel 
Two independent angular motions of the 

binocular head permit orientation in any 

desired direction Price (stand only) $75 


fete. 
MSHL A versatile, general purpose instru- 


fications. A high-stand model with mirror sub- 
stage for transmitted light is also avatlable. 


ment with a wide range of magni- 


« inclined binocular body with interpupillary and 
diopter adjustments 


sturdy stand with glass stage plate and reversible 
background contrast plate. Cabinet and dustcover 


revolving nosepiece for rapid interchange of objectives 


rack and pinion focusing with two intermediate 
dovetail slides to accommodate large specimens 


optics: coated lenses and prisms Model MSHL-! 
includes 1X, 2X, 3X, paired objectives; 8X, 12X 
15X paired wide field eyepieces 


Model MSHL-3 with paired objectives Price $267 


1X, 3X, 6X and eyepieces as above 
price $275 


Prices f.0.b. Boston Quantity discounts available 


AVAILABLE FOR FREE 10 DAY TRIAL 
THE TREND IS TO UNITRON 


UN/ITRON 


INSTRUMENT DIVISION of UNITED SCIENTIFIC CO 
204-206 MILK STREET «+ BOSTON 9, MASS 


Please rush UNITRON Catalog on Microscopes. 1R 
Nome 
Company 


Address 


City State 
SS SSS SS SSeS eeeeeeeeaeaeeeaeaneeee 


Secaacuceee 
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Geneva Drives 


Standard Geneva drives are available 
with 3 to 24 indexing stations for shaft 
center distances from 3 to 6 in. in 14 
in. increments in a variety of hub and 
bore diameters. Steel wheels have Mee- 
hanite driving wheels. The drives in- 


corporate precise design to assure prop- 
er performance, accurate indexing, pos- 
itive locking, and smooth, trouble-free 
than 
intermediate or greater than the stand- 
ard 3 to 6 in. range also are available. 


operation. Center distances less 


Genevamatic Engineering Corp., P. O. 
Box 10386, Tampa 9, Fla. T-6-8 


Length Gage 


This adjustable length measuring in- 
dicating gage may be changed from ID 
to OD by moving the indicator or rest 
pins to different positions in the gage. 
Standard units have a maximum meas- 


uring depth of 1.000 in., 
range from 0 to 54 in. 
OD masters are 
gage. 

Size Control Co., 2500 W.-W ashing- 
ton Blvd., Chicago 12, Ill. T-6-9 


and a length 
Fixed ID and 


available to set the 


Slicing Machine 


The Microtom-atic slicing machine, 
Model MTA-7, is practical for slicing 
hard or brittle material accurately at 
high-production rates. Thickness of the 
by the 
width and by the material character- 
Index is achieved by a 


slices is limited only cutter 


istics. cTOss- 
feed mechanism of high repetitive ac- 
while 


adjustable variable 


spindle speed permits exact balance of 


curacy; 


optimum cutting factors for maximum 
performance. 

The new cross-feed mechanism, com- 
bining hydraulic and mechanical prin- 
ciples, is set with a handwheel gradu- 
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from 0 to 0.100 in. 


A flat belt connects the spindle to a with ZAGAR Fixed Center Heads 


114-hp dynamic eddy-current drive pro- ele . ° 

viding infinitely adjustable speeds from | LOY Drilling, Reaming and Tapping 
5,000 to 10,000 rpm. This is particu- 
larly useful when cutting extremely 


thin slices of hard, frangible material, wv ADD SPINDLES 
because of the critical cutting speed AT REDUCED COST PER SPINDLE 


for the optimum production rates. With 


path this rate can be quickly “ INCREASE PRODUCTION 
A motorized rotary fixture uses a AT REDUCED COST PER PIECE 


drawback collet chuck for rapid load- 


aed in tenths for any automatic index | Get Adjustable Head Flexibility 








ing. Speed of rotation, from 20.5 to 
164 rpm, is controlled from the ma- 
chine control panel. By turning the PART 1: Spindles 3, 4, 5, 14,15, 16 
crystal during the cutting, the wheel 

need only traverse half the crystal PART 2: Add Spindles 2, 7, 10, 12 


thickness. PART 3: Add Spindles 9, 11 
The DoAll Co., Des Plaines, Il. 


T-6-10 PART 4: Add Spindles 1, 8, 13 








Flame Cutting Machine When 16 Spindles to Produce 
4 Pieces Are Used— 


This automatic contour cutter cuts at |: 
a rate of 20 ipm; it will contour a 6-in. ¢ Cost Per Spindle 
aluminum pipe in only 20 seconds. Ini- REDUCED 50% 
= _s takes as little as bet scones. e Cost Per Piece 

ipe is ¢ amped into a 3-jaw chuck and REDUCED 66% 
pertinent information fed into the con- 
trolling mechanism, Pushing a button 











This simple illustration proves Zagar’s point — that 
production is in direct proportion to number of spin- 
dles used. With the Zagar gearless principle, holes on 
any center can be drilled, reamed or tapped. With 
fixed center heads, you eliminate many hazards of 
drilling by other methods. Yet you get a flexibility 


unmatched by any other equipment. 


Write for cost details on print “E-6". 


aaj INCORPORATED 


23892 LAKELAND BLVD. 
CLEVELAND 23, OHIO 


heohed FOR INDUSTRY and SPECIAL MACHINERY 
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activates the action and the contour is 
cut without templates, layouts or pat- 
terns. Sections requiring straight, mi- 
tered or contoured ends are quickly 
prepared with proper bevels for weld- 
ing. The cutting head is equipped with 
an oxyacetylene torch for cutting car- 
bon steel or a Linde Heliare for cutting 
other metals. 
available for 
cutting holes, circles and elipses. Vari- 
the allow the 
operator to handle pipe from 2 in. up 
to 24 in 
Steffan 


St., Salem 


A companion piece is 


ous models of machine 
in diameter. 
Mfg. Corp., 276 5 


Ohio 


I ine oln 


T-6-11 
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Hand Screw Machine 


Designed for higher output and ac- 
curacy, the Speedi-Matic hand screw 
machine is suited for lots ranging from 
less than 25 to more than 2500 pieces. 
It incorporates simplified electronic con- 
trols and a hydraulically powered tur- 
ret. 

The control center provides preselect- 
ed, automatic speed and feed change so 
that a separate speed may be preset for 
each of the six turret positions (includ- 
ing a reverse speed for tap withdrawal) 
and for each of the two cutoff and form- 
ing slide positions. Speed range is infi- 
nitely adjustable from 40 to 4000 rpm; 
feed range is infinitely adjustable from 
1. to 16 ipm. 

Also the control 


included in center 





NEW 


SMALL SIZE 


Magna-Sine (Model B-3-MS) 
With 4" x 4" Working Area 


Sine Plate (Model B-3-SP) 
With 4° x 4" Working Area 





11961 DIXIE AVENUE 





OMER E. —Xibbine COMPANY 


DEPT. E 


LOWER COST, 


FASTER ACCURATE ANGULAR 


SET-UP OF SMALL WORK 


ROBBINS MAGNA-SINE 


This new smaller Magna-Sine has all the 
time-saving, accurate angular set-up features 
found in larger Robbins Magna-Sines. Small 
to medium size work can now be set up in 
minutes instead of hours and with a lower 
investment in equipment. Magna-Sine table 
has a strong, fine pole, permanent magnet 
chuck that firmly holds small work without 
distortion. 


ROBBINS SINE PLATE 


Robbins small Sine Plate is manufactured to 
the same high standards of accuracy as the 
Magna-Sine. This precision makes it ideally 
suited for angular inspection set-ups. The 
ground surface of the non-magnetic table has 
tapped holes for convenient clamping of any 
work. Also, sturdy construction makes this 
smal! Sine Plate extremely suitable for light 
machining operations. 


Compound angles are quickly and easily set 
up with this Robbins equipment by combining 
either two Magna-Sines, a Magna-Sine with a 
Sine Plate, or two Sine Plates. Now, with 
lower initial investment, every shop can secure 
accurate angular set-ups for small work. With 
Robbins equipment, you do a better job, faster 
and at less cost. 





DETROIT 39, MICH. 
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are a feed indicator, a dual rpm and 
fpm indicator and a work diameter se- 
lector. The indicators enable the oper- 
ator to select quickly the correct speed 
| se of 


the work diameter selector provides the 


and feed for each work station. 


ideal surface cutting speed without the 
usual fast 
simple. 


calculations. Setup is and 

As the power feed, ram type turret is 
manually retracted, it is indexed, locat- 
ed in the new position to an accuracy of 
0.0002 in., 


position all 


less than 


and clamped in 
hydraulically. Retraction 
of the turret farther than the index posi- 
tion permits manual rotation of the tur- 
ret head. An adjustable, positive length 
stop for each turret position allows 
quick setting for exact depth of cut. 
Working stroke of the turret is 5 in. 
The feed box is powered by an elec- 
tronically controlled feed motor. 
Monarch Machine Tool Co., Sidney, 
Ohio. Request information on 


company letterhead. 


Tape-Controlled Miller 


Regular and irregular shapes can be 


continuously and accurately milled in 


three dimensions under direction of 
tape-reading numerical control with the 
Numeric-Keller machine. 

Horizontal and transverse movements 
of the the work is 


mounted, vertical movement of the cut- 


table on which 
ter spindle, and feed rates are auto- 
matically controlled by punched tape. 
The operator pushes a button to start 
the tape, changes tooling as required, 
and sets spindle speeds. The machine 
is practical for both short and long-run 
production. 

The maximum 
speeds and feeds during all phases of 


machine is run at 
the cycle. The smooth, calculated, con- 
tinuous path of the cutting tool results 
in excellent surface finish on the part. 
Both automatic roughing and finishing 
cycles can be coded into the tape to 
provide for final skin cuts. Symmetrical 
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right and left-hand parts may be cut 
with the same tape. 

The machine is equally capable of 
very heavy or delicate work. Eighteen 
spindle speeds range from 40 to 3600 
rpm. Table travel is 36 in. horizontal 


and 12 in. transverse: vertical slide 


moves 22 in.; table working surface 
measures 48 x 30 in. 

Various built-in control devices in the 
form of automatic error-detecting cir- 
feedback 
down the 
detect- 
adjust motions in case of 


cuits and continuous digital 


controls automatically shut 


machine if any malfunction is 
ed, or they 


errors. Jogging controls allow the op- 


withdraw 
the cutter spindle, change the tool, re- 


erator to stop the machine, 
turn to machining position and continue 
under tape control without loss of syn- 
chronization. 

Standard plug-in electronic packages 
can be quickly interchanged or re- 
placed. 

The 
chine feed manually within a range of 
from 20 to 100 
feed 
tion readout and jogging controls facil- 


operator can override the ma- 


percent of the pro- 


grammed rates. Continuous-posi- 
itate tool changes and machine setup. 


Pratt & Whitney W. Hart- 
ford 1, Conn. T-6-12 


( 0., Inc., 





Toolholder 


This quick change toolholder engages 
the tool post over a large high-fiinished, 
profiled cylindrical area. Because the 
area is independent of the 


mechanism, 


locking 
accuracy in all three co- 
ordinates is assured to 0.0001 in. 

The toolholder block assembly en 
gages the compound rest of the lathe 
with a large area which makes it an 
part of 
Tool bits are equipped firmly by the 
holder, ordinarily over the entire length. 
hole ot the toolholder block Is 
fitted with a soft bushing which can be 
drilled to size if 


integral the compound rest. 


Center 


necessary, to accom- 
modate existing hardware. 

Micrometer type vertical adjustment 
requires no tools, is simple and accu- 
rate. 

Concord Engineering & Mfg. €o.. 315 


W. 9th St... Los Angeles. Calif. T-6-13 
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Drilling and Tapping 

The Deka-Drill multiple-spindle drill- 
ing and tapping machine is available 
as manual model M-712, operated by 
hand or foot 
model H 712, 


matic cycle 


pedal, and hydraulic 
(illustrated) a fully auto- 
At 60 fpm 
1'4 ipm feed, the drilling 
capacity is as follows: Six 
ten 5/16-in 
holes. At 75 percent thread, 20 ipm 
feed, the tapping capacity is five 5/16- 
18 taps; eight 14-20 taps; twelve 10-32 
taps; 8-32 Both 
standard models are capable of drilling 


machine tool. 
speed and 
+.-in, holes; 
fourteen 


holes; o y 4-in. 


and fourteen taps. 
and tapping up to and including a total 
of twelve holes; more spindles can be 
supplied on special order. To simplify 
knee operation, the machine incorpo 
rates a_ self-contained, manually oper 
raises the 
strokes 
crank and gear 


handles sCTe WS, 


ated hydraulic lift which 


knee by 


There is no need for 


means of a few short 


assemblies, bearings. 
etc. Opening the metering valve allows 
the table to glide smoothly downward 
at an infinitely controlled rate of speed 

Ram type. slide construction is used 
the table 
When the table is extended 
six-inch 


in support and actuation of 
and knee 


its full 


ways engaged in the slide, 


travel, the ram is al 
to give rigid 


ity throughout the entire stroke. The 
lower spindle arms are adjustable ver 





cylinder 
dollars 


do extra duty 


m 4 
Adjustable 


Stroke 


Components 


Air—150 psi 
Hydraulic up to SOO psi 
Meet JIC standards 


UST a turn of the end on the adjust- 

ing rod and the stroke of this versatile 
O-M Cylinder is lengthened or shortened 
to fit the operation. This is accomplished 
with micrometer accuracy in a moment 
from the outside of the cylinder without 
disassembling or unmounting the unit or 
extra parts. Thus, you get the advantage 
of a special cylinder with no additional 
cost. 


OTHER ADVANTAGES. Fits where 
others won't. All-steel construction with 
bearing surfaces of bronze. Designed 
right to seal right. Rod has high yield 
point. Can be disassembled and assem- 
bled faster than tie-rod types. Delivers 
continuous, smooth, dependable power 
at low or high speeds. Port can be ori- 
ented to any position. End plugs are 
tapped for universal mounting. 


Available in a complete range of sizes 
(1%" to 8” bores) with standard, 2 to 1 
or oversize rods. Also full line of mount- 
ing brackets interchangeable bore for 
bore. Immediate delivery on many sizes. 


Mail coupon TODAY for Bulletin 112 
featuring O-M Adjustable Stroke Air 
and Hydraulic Cylinders. 


ORTMAN-MILLER 


MACHINE CO. l 
13 143rd Street, Hammond, ind.l 


C) Hove representative call 
C) Send Bulletin 112 


Position 





c y 


Pp 





SS ————— 
— SF SS SS ok ca ee ce 


INDICATE A-6-151 


Address__ 





151 





ULTRASONIC “PRE-MACHINING” INSPECTION 
IS EASY...TAKES ONLY A FEW MINUTES... 
SAVES MANY DOLLARS IN WASTED MACHINING 








tically a full 1 5/16 in. The upper 
spindle arms on the Deka-Drill consist 
of two universal joints connected by a 
hexagonal driving shaft, with the shaft 
sliding in and out of one of the joints. 
Gearbox in the head of the Deka-Drill 
is completely self-contained, sealed and 
lubricated with the lubricant complete- 
ly surrounding the mechanism. 


Precision Tool Mfg. Co., 1 we 


305 
Laramie, Cicero, Ill. T-6-14 
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make his set up, you can locate, evaluate and mark : 
any internal defects in the material. Belt-Driven Wheelheads 





, —_ : This interchangeable cartridge type 
You avoid wasted machining time, and save valuable wheelhead develops spindle speeds of 


stock by being able to lay out patterns that eliminate 45,000 to 100,000 rpm for grinding 
defective areas. small diameter holes where surface 
speed of the grinding wheel is critical. 


Whether your nondestructive testing problem involves ee Gee hae eee be Bie 
raw material inspection, “in process” quality control 
or fully automated production line “‘go-no-go” check- 
ing, Curtiss-Wright has the equipment to fit the task 
and the engineering experience to help you establish 
inspection procedures. 


*ECHOSCOPE is the registered trademark of Curtiss-Wright Corporation 


WRITE FOR LITERATURE 


PRINCETON DIVISION frequency generating equipment. the 


a De wheelhead permits economical single 

CURTISS-WRIGHT © ; leek high-speed spindle installation. 
We ta One of the interchangeable spindle 
CORPORATION + PRINCETON, N. J. cartridges operates at speeds of 45,000, 
52,000 and 60,000 rpm; the other at 
In Canada contact CANADIAN CURTISS- WRIGHT LIMITED, 1980 SHERBROOKE STREET WEST, MONTREAL, P. Q., CANADA 70,000, 85,000 and 100.000 rpm. Three 


In countries other than U. S. A. and Canada-—ECHOSCOPE sold under trade name “DETECTOSCOPE"—contact separate speeds for each carts idge are 


j . ve , ‘ar- 
EXPORT DIVISION, CURTISS-WRIGHT CORPORATION, 50 ROCKEFELLER PLAZA, NEW YORK 20, NEW YORK, obtained by pulley « hange Both car 
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tridges have spindles arranged to ac- 


commodate mounted point wheels. 
Base of cartridge interchange, and 


simplicity of changing from one speed 


to another within the range of each car- ; 
tridge, make the application of high- 
speed, belt-driven wheelheads practical P) “Ss TA By DA H D 
where frequent setup change-overs are ry) 
necessary. The wheelheads are partic- | | { \ \ 
ularly suited to long production runs. \ { Ww E e E R E AY C E”’ 
The basic wheelhead consists of a ‘ 
jackshaft and body unit and the spindle 
cartridge. A spring-loaded damped idler 
puts constant tension on the spindle 
drive belt; its design eliminates vibra- 
tions caused by idler bounce. The 
grinding spindle is oil mist lubricated. 
The wheelheads are built with 4-in. cen- 
ter height as standard. 
The Heald Machine Co., 6 New Bond 
St., Worcester 6, Mass. T-6-15 


Punching Tool 


By changing stripping mechanisms, 
capacity in mild steel of this press 
actuated hole punching unit may be 
quickly altered from 0.250 to 0.750 in. 

It consists of a single heavy-duty 
holder for both capacity ranges, and 
has a readily removable punch assem- 
bly, and two lift-out stripping springs. 
With mechanical springs in place, it 
has stripping pressure suitable for the 


lower capacity work ranging from 0.250 
to 0.500 mild steel; with Hydra-Springs, 
stripping pressure is greatly increased 
for work ranging from 0.375 to 0.750 in. 
in mild steel. 

The punching unit also has remov- 
able round, obround, square or shaped 
punch tips and dies. The punch body is 
keyed to the holder to maintain accu- 





rate alignment. 
Wales-Strippit, Inc., 211 S. Buell Rd., 
Akron, N. Y. T-6-17 


Automatic Lathe 


Incorporated in the Max Mueller 


high-production lathe is an Eltropilot : 
universal program control that provides 
automatic machining of all types of my 

re 


It provides preset, automatic control THE ATRAX COMPANY 
of all tool movements on saddle, cross- Newington 11, Conn 


slide, copy attachments, drilling units 
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and turret head, as well as operational 
functions such as spindle speeds, feeds, 
feed directions and rapid traverse, load- 
ing operations, and stopping of the 
machine. 

Prime components of the Eltropilot 
system are a plug panel for accepting 
and issuing instructions, a prepared 
punch-card to indicate correct place- 
ment of plugs in panel sockets, and 
interchangeable trip dogs set in cam 
plates according to desired dimensions. 

The Eltropilot can store 60 com- 
mands and control 20 operations, with 
infinite combination of 20 commands 





SANDVIK 
Loromant §1P 


Increased Carbide 
Tool Life 


SANDVIK CORO. 

MANT SIP Used in 

FUTURMILL Indexable 

Cutters Outproduces Other 

Carbides 114 to 1 Machining Abrasive 

Silicon Structural Steel at R.C. Mahon Co., 
Detroit, Mich 


This is another Coromant case history where Coromant carbide 
constant quality and competent field engineering combined to 


deliver cost-cutting results on a tough application. 


Contact your nearest Coromant office or send for complete catalog. 


SANDVIK STEEL, INC. 
1702 Nevins Rd., Fair Lawn, N. J., SW 7-6200 + In N.Y.C. AL 5-2200 


CLEVELAND «+ DETROIT » CHICAGO + LOS ANGELES 
IN CANADA—SANDVIK CANADIAN LTD., Montreal, Toronto, Vancouver 
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for any operation. Setup is simple. 
For each new component only the 
punch chart and trip dog positions 
need be changed. Short and long runs 
are equally economical. The working 
cycle can be interrupted at any time 
and the tools will return automatically 
to their starting position. Built-in safety 
devices check all operations closely and 
any failures are immediately _ pin- 
pointed by signal lamps. 

Cosa Corp., 405 Lexington Ave., New 


Youu 37, N. ¥. T-6-18 


Hand Grinder 


The air jet hand grinder, with a 
speed of 75,000 rpm utilizes push-but- 
ton stop brake for immediate shutoff 


and a speed regulator for rotary files 
and burrs. 

M-F Engineering Co., 13828 S. West- 
ern Ave., Blue Island, III. T-6-19 


End Facing And 
Centering Machine 


Model AZ22 end facing and center 
ing machine is manufactured in West 
ern Germany in capacities from 40 to 
100 in. between centers. Beyond the 
initial loading operation it is fully auto- 
matic. The piece is inserted, a button 
is pressed and the automatic cycle be- 
gins instantly. A milling cutter brings 
the piece to uniform length and then 
the centers are inserted. 

Because spindles run counter to each 
other, right-hand cutters are used on 
both sides. It utilizes standard high- 
speed steel cutters. 

Milling speed can be preselected and 


Oi 


— 
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coupled to a suitable speed of the cen- 
tering drills. The milling spindles have 
a direct drive by three-speed motors. 
Columbia International Corp. 10-35 
Forty-fourth Dr., Long Island City 1, 


mM. 2. T-6-20 


Ultrasonic Impact-Drill 


An automatic tuning control system 
is incorporated in the design of the 
As the 
impedance changes, the tool retunes 
automatically. 


Glennite ultrasonic impact-drill. 


The tool drills, slices, engraves, 
shapes, taps, broaches, dices, shaves, 


trepans and machines. Adaptable for 
the shaping of intricate parts to preci- 
include 


ultrasonic machining of such materials 


sion tolerances, applications 
as ceramics, glass, silicon, germanium, 
tungsten, granite, ferrite, tungsten Car- 
bide, quartz, precious stones, aluminum 
oxide etc. 

212 Durham 


T-6-21 


Gulton Industries, Inc., 


Ave.. Metuchen, N. J. 


Inert-Gas Welding 
Machine 


The TIG model Idealare welder for 
either tungsten inert-gas welding, or 
conventional metallic are welding is 
available in the NEMA rated 300-amp 
size either as a straight a-c transformer 
welder or as a combination a-c/d-c rec- 
tifier welder. The welder has a satur- 
able reactor type control. 

Optional features for either type in- 
clude a high-frequency kit complete 
with controls for water, gas and high- 
frequency arc intensity; remote hand or 
foot control for adjusting amperage to 
fill craters or compensate for variations 
in the joint; a d-c filter to eliminate d-c 


created in the arc when welding with 
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a-c and high frequency; a line starter 
with overload protection and either line 

or 115-v pushbutton; and power fac- 
tor correction condensers. 

Electrical circuitry and construction 
is designed to give the arc maximum 
cleaning effect on aluminum and facili- 
tate faster welding speeds. Current con- 
trol has three ranges set by a selector 
switch with continuous rheostat adjust- 
ment. 

The Lincoln. Electric Co 
17, Ohio. 


Cleveland 


T-6-22 


Flame Cutting Machine 


Any size intricate metal part can be 
reproduced with the automatic, unlim- 
ited-capacity Oxweld CM-60 shape-cut- 
ting machine. It is powered by two elec- 
trically coordinated heavy-duty motors 
providing ample power for every type 
of flame-cutting operation. 

The machine can flame-cut intricate 
parts of any length, width or thickness. 
Standard models can be equipped with 
10 torches to cut any width up to 10 ft 
Larger models cut shapes of any width 
and can be equipped with additional 
torches. Thickness of metal that can be 
cut is limited only by the capacity of 
the torches used. 

A photoelectric tracing system auto- 
matically compensates for kerf width; 
parts can be reproduced from an exact 
sized drawing without the necessity of 
making allowance for kerf width on 
the drawing. 

Simple pencil or ink sketches of in- 
tricate metal shapes and forms can be 
used to guide the CM-60, The photocell 
tracer accurately follows the sketches 
on ordinary paper, and will accurately 
follow crossing lines to produce ex 
tremely intricate shapes. Neither the 


machine nor tracer ever come in con 








M32 with 1 


diameter dial 


M31 with 1 9/16 


diameter dial 


RUGGED ALINA 


DIAL TEST INDICATORS 
built-in ball bearings 


for greater sensitivity —reduced pressure —improved accuracy 


@ Jeweled @ Shock Proof @ Range 032” © Graduated .0001” 
@ Reading 0-20-0 @ Fully reversible contact point 


Available with a wide variety of rectangular or round shanks 


The instruments shown here are part of a complete line of precision 
DIAL TEST INDICATORS of all types — Write for brochure! 


ALINA CORPORATION 


122 East Second St., Mineola, L.I., N.Y. 
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IN EVERY FIELD, THERE IS ONE 


FOREMOST NAME IN SONIC 


ENERGY, THAT NAME IS BENDIX 


SONIC ENERGY 


If you’ve heard people say that the 
results of Sonic Energy Cleaning can be 
spectacular, here’s an example of what 
they mean 

A nationally known aircraft parts 
manufacturer had to remove dirt, grease, 
sludge, metal chips and abrasives from 
assembly components of a 4-stage air- 
craft compressor. Optimum cleanliness 
was vital. Previous methods were costly 
and unreliable 

Using the Bendix Sonic Energy Clean- 
ing System with an inexpensive, non- 
flammable, nontoxic detergent solution, 
in a one-minute cleaning cycle—all traces 
of contamination—including both soluble 
and in oluble oil 


from blind hole ® 


were removed, even 
interstices, crevices, 
crew-threads, porous surfaces 

And the best part 


were reduced 50%; 


direct labor costs 
expensive solvents 
were eliminated; rejects due to contam- 
ination were eliminated; and the com- 
plete Bendix Sonic Energy Cleaning 
System was fully amortized in six months. 

fo help you determine if results like 
these are possible in your cleaning 
operation (and sometimes they’re not), 
Bendix® maintains a complete Applica- 
tions Laboratory to go with the industry’s 
most complete line of Sonic Energy 
Cleaning equipment. 


FREE! 
GET YOUR COPY 
OF THIS TIMELY, 
AUTHORITATIVE 
REPORT ON SONIC 
ENERGY CLEANING 


— 


All the facts at your fingertips. Processes detailed 

test results analyzed . . . and a Five-step 
Pian to help you determine if Sonic Energy 
Cleaning will be economically advantageous for 
you. Send for your free copy today. PIONEER- 
CENTRAL DIVISION, BENDIX AVIATION COR- 
PORATION, 2726 HICKORY GROVE ROAD, 
DAVENPORT, IOWA. 
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tact with the template or tracing sur- 
face. 

All cutting operations are immedi- 
ately controlled by a single operator at 
a control panel. Tracing, ignition, pre- 
heat, cutting oxygen, height adjustment 
of the torches, movement of the car- 
riages and positioning of the tracer can 
be handled from the control panel. In- 
dividual motors in each cutting torch 
holder provide independent and ac- 
curate vertical contro] of each torch. 

Circular parts can be cut without use 
of templates with a special circle cut- 
ting attachment. 

Linde Co., Div. of Union Carbide 
Corp., 30 E 12nd =... New York 17, 
N. Y. T-6-23 


Circle Cutting 
Attachment 


Precision holes can be cut in thick 
metal plate with this Or-O-Co circle 
cutting attachment which can be used 
with any acetylene cutting torch. By 
turning a crank, circular holes and solid 
disks, ¥ to more than 12 in. in diameter 


are cut. Squares, rectangles, and odd 


shapes of any size also can be formed 
accurately, The portable, lightweight 
tool can be taken to the work. Because 
of small size, it will operate in confined 
spaces. A gear mechanism employed in 
the tool makes cutting smooth and fast 
without compass-arm guides. 

Ideas, Inc., 214 Ivinson Ave., Lara- 


mie, Wyo. T-6-24 


Lead Screw Tappers 


Adaptable to any drill press table, 
this automatic, adjustable pitch lead 
screw tapper, is furnished in five stand- 
ard models. Four-speed pulleys give 
speeds of 575, 958, 1437 and 2415 rpm. 
Tapping cycle is completely automatic 
—through air and electrical controls— 
and can be interconnected with the con- 
trols of an indexing table. Tap depth 
is electrically controlled and can be set 
to any depth within the stroke of the 
lead screw unit, which permits rapid 
conversion from one pitch to another. 

The equipment can be equipped with 
standard hand-operated leadscrew units, 


where complete automation is not de- 
sirable. SP Models can be supplied 
with multiple spindle heads for multi- 
ple tapping operations. 
Capacity of the five Models range 
from No. 0-No. 12, to No. 10-54. 
Jarvis Corp., Middletown, Conn. 
T-6-25 
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Automatic Screwdriver 


This screwdriver, manufactured by 
Russell Auto-Feed Screwdrivers, 
branch of Needle Industries, Ltd., Eng- 
land, is built in various models to auto- 
matically feed and drive screws in a 
multiple of sizes ranging from No. 0-80 
to 14 in. It can be mounted in either a 
motorized bench-driving stand or a 
floor model driving stand equipped 
with the necessary air cylinders and 
electrical controls for foot pedal opera- 
tion, so that it can be adapted for driv- 
ing screws by hand operation, semiauto- 
matically or fully automatically. The 
small models are sensitive enough to 
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drive screws into the hinges of eye 
glasses, and the largest model is capable 
of driving screws 14 in. diameter by 214 
in. long. Special attachments are avail- 
able to drive screws in hard-to-reach 
places. Special designs for multispin- 
dle screwdriving also are produced 
twin or triple driving mechanisms will 
drive two or more screws at the same 
time, or can be used as an attachment 
for numerical types of machines. 

H & G Sales Corp., P. O. Box 1589, 
New Haven 6, Conn. T-6-26 


Thread Rolling Attachment 


Model B5 thread rolling attachment 
for use on the No. 00 B & S single spin- 
dle automatic affords diameter capacity 
from 0 to %¢ in. and a maximum thread 
length of 1% in. The two-roll attachment 
is adjustable and self-compensating. 
Free floating movement of the B5 Head 
in the cross-slide adapter provides par- 


allel alignment of the thread rolls with 
the center line of the work throughout 
the entire rolling cycle. 

An advance compensator allows rolls 
of the same diameter to be used inter- 
changeably, while a precision microm- 
eter gage is used in setup for accurate 
positioning of the attachment in rela- 
tion to the work. 

Reed Rolled Thread Die Co., 791 
Main St., Holden, Mass. T-6-27 


Lathes 


Contour turning and standard lathe 
operations can be performed at one 
setup and frequently accomplished at 
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the same time by these HB Model lathes operations. Models run from 18 to 36 
recently introduced into the United in. turning diameter capacity, with bed 


97 


States. lengths available from 27 in. to 30 ft. 
The machine incorporates high horse- Cazeneuve Sales Co., 755 Pennsyl- 

power drives, spindle speeds up to 3200 vania Ave., San Francisco 7, Calif. 

rpm, unitized spindle construction pro- T-6-28 

viding spindle accuracies to less than . 

50 millionths of an inch. The tool post Vee Drill 

turret construction assures accurate With the Najet No. 7A vee drill, 

tool positioning to less than 3 microns. microdrilling is made comparable to 

Universal copying equipment performs normal drilling operation. There is no 

both facing and longitudinal contour vibration, drill runout, spindle and 








(Half Actual Size) 











Hardened stainless steel precision scale* 


with each graduation numbered. 








Scale readings, projected through a 22 
power lens system, show legibly on bright- 
ly illuminated dial. 








Operator reads table position direct from 


dial without troublesome calculations. 











New optical measuring instrument assures... 


high operating accuracy 


for new or used machine tools 


The new VERNAC Direct Reading Optical Measuring Instrument 
eliminates the complexities of using end rods and gage blocks. Now, 
the longitudinal, lateral or vertical positioning of machine tool tables 
can be quickly and easily read direct to .0001”. Accuracy is not 
affected by the wear or stretch of table movement screws. The instru- 
ment itself has no moving parts which can impair accuracy. 

VERNAC instruments also up-grade machine tools to perform tasks 
beyond their original accuracy. For example, they can up-grade 
moderately priced milling machines to the accuracy of more expen- 
sive jig boring machines at a fraction of the latter’s cost. 


‘ 
*The scale is a replica of a master certified by the U.S. National 


Bureau of Standards to .0001" maximum error over its entire length a ay 
j . 


. SEND FOR FREE BULLETIN. Explains how the VERNAC enables you 
to do more precise work on your present machine tools. 


UNITED STATES 
AND FOREIGN 
PATENTS PENDING 


Designed and Manufactured by Manufacturers and designers 
SIMPSON OPTICAL MANUFACTURING CO. of precision optics for scien- 
3202-04 Carroll Ave., Chicago 24, Ill. tific equipment since 1926. 


Prerrrrrrrrt iit tty rrr) 


Simpson Optical Manufacturing Company, 3202-04 Carroll Ave., Chicago 24 


Send me free literature describing the VERNAC Optical Measuring Instrument 


Nome 
Company 


Street Address 
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bearing tolerance or lost motion in the 
leverage system, Designed to permit an 
inexperienced operator to drill holes 
from 0,001 to 0.015 in. 
tool is capable of drilling holes in steel 


diameter, the 


as small as 0.00025 in. diameter. 
Each drill is its own spindle and 


rotates in open-jewelled vees. The 
pivot-mounted leverage system reduces 
friction and gives magnified control 
and sensitivity to the operator. Optical 
equipment provides proportionate stere- 
oscopic visual magnification, 

It does not employ a chuck, nor con- 
ventional bearings, but 
provides the equivalent of absolute zero 
spindle and bearing tolerance. 


spindles and 


mechanism, 
eliminates normal nerve tremor of the 


An operating leverage 
human finger by giving a leverage ratio 
reduction of approximately 20 to 1. 
This mechanism is so counterbalanced 
that it overcomes the inertia induced 
by the minute friction of the precision 
pivoted bearings in this leverage sys- 
tem. 

Carl Hirschmann Co. Inc., 30 Park 


Ave., Manhasset, N. Y. T-6-29 





NOW...index tables 





FOR MORE 
ECONOMICAL 
PRODUCTION 
ON THESE NEW 


HANNIFIN 
“FD” PRESSES 


Heavy-duty open-gap production 
presses with Hannifin hydraulic 
index tables... 


Available in all of these sizes: 
2, 3, 4, 5 and 6-ton bench models 
6,8, 10,12 and 15-ton floor models 








WITH THESE FEATURES... 


Dual Safety Hand Lever Controls 
Dual Electric Push-Button Controls 
Adjustable Stroke Control 

Reverse on Pressure or Distance 
Full Automatic Cycling 


Hannifin High Speed Hydraulic Index Tables 


Reciprocating Hydraulic Slide Feeds 


USE THEM FOR... 


Assembly Operations 
Riveting — Staking 
Forming — Stamping 
Trimming Die Castings 
Trimming Plastics 
Molding Semi-Conductors 
Preformed — Compacting 


Call in your nearby Hannifin man—he’s a trained production analyst 
to prove how you can do more at lower cost with Hannifin presses, 
Or, write for our new Bulletin 132. It tells the whole story. 


HANNIFIN COMPANY 


519 South Wolf Road 


Des Plaines, Illinois 


——A DIVISION OF PARKER-HANNIFIN CORPORATION 
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Optical Measuring System 
For Boring Mills 


Fast, accurate reading vernier scales 
for vertical and horizontal movements 
of a boring mill is accomplished 
through the Gilbert Tele-Vernier optical 
projection device. 

The image of the stainless steel scale, 
graduated to ‘40 in., is projected on a 


ground glass about 3 x 5 in. Vernier 


scale on the screen has 25 graduations. 
About 0.6 in. of scale is projected. 

There is no problem of errors caused 
by the parallax. 

The Tele-Vernier is controlled from 
the pendant station on Cincinnati Gil- 
bert boring mills. Each control includes 
a pushbutton which illuminates the 
screen, and starts a timer which auto- 
matically turns off the lamp after a 
given interval. Two buttons adjust the 
vernier for starting position. 

The Cincinnati Gilbert Machine Tool 
Co., 3366 Beekman St., Cincinnati 23, 


Ohio. T-6-30 


Remote Positioner 


Remote and automatic high accuracy 
control for valves, variable displace- 
ment pumps, machine tools or adjust- 
able speed drives, is provided by the 
D-52 Dialtrol remote positioner which 
incorporates transistorized circuitry 
Auto- 
matic control may be provided by liquid 


and printed circuit techniques. 


level, dancer roll, pressure transducer 
or other signal devices. It is designed 
for panel mounting or for desk top use. 
The printed circuit board may be in- 
stalled in other multipurpose control 
cabinets or several boards may be in- 
stalled in a single cabinet for multiunit 
or programmed control. 

Shaftrol 


come in four sizes developing torques 


Shaft-mounted actuators 
from one to several thousand in.-lb. 
Each size is available at a variety of 
speeds, with full control rotation from 
60 deg to 40 turns. The Dialtrol posi- 
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tioner also provides control for linear 
actuators (Lineatrols) developing 
thrusts up to several thousand pounds 
with stroke lengths to 40 in. 

The Jordan Co., Inc., 3235 W. Hamp- 
ton Ave., Milwaukee 9, Wis. T-6-31 


Drives 


The external geneva motion Tangen 
drives provide a way of converting ro- 
tary to intermittent or indexing motion 
by indexing to speeds up to 2000 in- 
dexes per minute. Indexing is smooth 


and positive in either direction. Lock- 
ing after each index is accurate within 
0.001 in. 

The drives are available in any cen- 
ter distance from 1 to 24 in. and to 
index to any given number of stations. 

Geneva Motions Corp.. 1114 N.E. 
Cleveland St., Clearwater. Fla. T-6-32 
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Rotary Torque Actuator 


Full cushioning is standard in a ro- 
tary torque actuator designed to pro- 
vide 0 to 370 deg of high-torque rota- 
tion. Powered by air, gas, water or oil, 
the actuator seals dead tight and will 
not back off under tension, shock, vibra- 
tion, or complete power failure. It may 
be stopped at any point in the rotation 
evele. 

The full cushioning provides smooth, 
controlled deceleration at the end of 
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NOW, in addition to all the other advantages of Lempco 
Ball Bearing Die Sets, we’ve developed new special alloy 
ALUMINUM ball bearing retainers. 50% longer life than 
brass retainers and 50% less weight. The BEST has been 
made even BETTER! No other die sets known could equal 
our ball bearing die sets with BRASS retainers, now we’ve 
added ALUMINUM for phe- 








nomenal long life, millions of 
strokes, with a very minimum 
of maintenance and care. 


If you’re not already using 
Lempco Ball Bearing Die 
Sets, better write us today for 
Catalog and Price Lists. 











nn Ta 
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WHERE QUALITY CONTROLS 
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Rotary Slitters 
Product dependability— 
integrity of manufacture 

engineering for specific 
production needs have all 
contributed to establish 
Yoder equipment as the 


Ee Se Met 


industry standard of excel- 
lence. Since 1909 Yoder- 
built machinery, including 
Pipe and Tube Mills, Roll 
Forming Equipment and 
Rotary Slitters, have earned 
world-wide customer satis- 
faction and recognition. 


as Aci 


<i 


ca 


Profit from Yoder's years 
of engineering and service 
experience. Send today for 
the illustrated Yoder 
Slitter Book. 


ee 


THE YODER COMPANY 


5525 Walworth Ave., Cleveland 2, Ohio 


ROTARY SLITTING LINES 


PIPE AND TUBE MILLS 


ferrous or non-ferrous 


COLD ROLL FORMING MACHINES 
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either the clockwise or counterclock- 
wise rotation cycle. An extra 5 deg of 
rotation at the end of either cycle per- 
mits use of full quadrants of rotation 
in all standard rotation cycles. These 
standard cycles are: 0 to 100 deg (pro- 
viding a full 90-deg rotation with the 
5 deg of overtravel) ; 0O—190 deg (pro- 
viding a full 180 deg); O—280 deg 
(full 270 deg) and 0—370 deg (full 
360 deg). Bore sizes available are 4, 5, 
6, 8, 10 and 12 in. 

Rotary torque output ranges from 
near 0 to 15,000 in-lb depending on 
input pressure and bore size of the unit 
in question. 

Foot mounting and front or rear 
flange mountings are available. Special 
mounting styles are available on order. 
All parts for Carter rotary torque actu- 
ators are completely interchangeable to 
provide easier factory servicing. 

Carter Controls, Inc., 2910 Bernice 
Rd., Lansing, Ill T-6-33 


Boring Head 


A self-contained Red Head unit for 
rotating and feeding single or multiple 
tools generates its own hydraulic v 
and can be used singly or in grov ys 
for drilling, reaming, counterboring, 
chamfering, plunge facing, etc. 

Designed to provide economical mul- 
tiple tooling in automated or special 
setups, it is particularly adaptable to 
several single or multiple-spindle oper- 
ations in sequence by mounting several 
units (horizontal, vertically or at any 


other angle) either on a single base 
or along an automated line. 

Electrical controls of this compact 
tool may be separate or integrated with 
master controls of an automated line. 

The Borizer is readily adjusted for 
operation. Easily accessible dogs con- 
trol cylinder stroke, and an adjustable 
valve gives infinitely adjustable feed 
within the feed range of each unit. The 
tool is available in four sizes with 
strokes of 8, 10, 12 or 15 in. and with 
thrust for multiple operations ranging 
from 9800 to 18,900 Ib. 

The Heald Machine Co., 7 New Bond 
St., Worcester 6, Mass. T-6-34 


Copy Nibbling Machine 


Blanks or cutouts of any shape are 
reproduced directly from a master or 
template by this Trumpf copy nibbling 
machine. It also will perform shear- 
ing, beading, folding, flanging, peening 
and slotting operations. 

The operator does not need to hold 
the sheet. It is clamped rigidly to roller 
bearing-guided coordinates which per- 
mit it to be moved freely in any hori- 
zontal direction by guiding a tracer pin 
along the contours of the template. Be- 


cause the all-side cutting punch is de- 
signed to pierce the starting hole, there 
is no separate punching or drilling of 
the sheet. 

Rectangular cutouts are positioned 
directly by built-in rulers without a 
master. Circular cuts from %g to 24 in. 
diameter can be produced by clamping 
the tracer guiding pin into a revolving, 
adjustable ruler. There is no need for 
a centering hole. 

Trumpf CN copy nibblers are avail- 
able with throat depths of 41, 49 and 
59 in. They have a cutting capacity of 
up to 9 ga steel material of 70,000 psi 
tensile strength. 

Cosa Corp., 405 Lexington Ave., New 


xork. 17, N.Y. T-6-35 


Safety Clutch 


Slippage at any preset torque up to 


300 in-lb provides overload protection 
for this line of clutches. Full drive re- 
occurs when torque falls below the pre- 
set value. The clutches are protected 
against accidental adjustment to pos- 
itive drive. Break-away torque settings 
are easily adjusted with a threaded ad- 
juster secured with a _ recessed lock 
screw. 

Standard clutches are integral with 
single or double grooved sheaves for A 
or B belts. Five pitch diameters range 
from 6.2 in. (A belt) to 11 in. (B belt) 
Special clutches may be integral with 
sprockets, pinions, etc. Units fit on 
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shafts up to 1 inch in diameter and ex- 
tend 234 inch along the through or stub 
shaft. Standard sheaves have oil-im- 
pregnated bearings with provision for 
reoiling. 

The Edgemont Machine Co., 2200 
Home Ave., Dayton 1, Ohio. T-6-36 
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Clamp Fastener 

his assembly, which is used as a 
clamp fastener or structural building 
unit, consists of a mounting angle and 
a linking clamp. The clamp is available 
in four variations: for 1%-in. rod or 
tubing, 44 or 4-in. pipe, and for %%-in. 
armored electrical cable. The angle, 
provided with tapped holes for mount- 
ing micro switches and with mounting 


holes for screws, serves both as a 
“jump off” point and as an end point 
mounting device. 

All five units are equipped with lock- 
ing teeth that assure a vise like grip 
when the screw is tightened. Each unit 
will match with any of the others or 
with a like unit to give perpendicular 
or parallel relationships or angular 
positioning in 10-deg increments. Be- 
cause of the ability to position angu- 
larly, unusual rigidity can be achieved 
without intermediate devices. The 
clamps do not raise burs, and re- 
positioning is simple. 

Versa-Loc Corp., Southern’ Blvd., 


Chatham, N. J. T-6-37 
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For almost every 
hardness testing requirement 


There’s a Wilson “Rockwell” 
instrument to do the job 


Wilson ‘‘Rockwell’’ Hardness Test- Wilson ''Brale"’ 

we can help — your products Diamond Penetrators 
etter, stronger, longer lasting. 

They give reliable results on the give Perfect Readings 

production line, in laboratories, in A perfect diamond pen- 

tool rooms, and in inspection de- etrator is essential to 

partments. They’re as easy to use accurate testing. Only 


as a center punch, as durable as a flawless diamonds are 
machine tool, as sensitive and ac- used with Wilson 

curate asa precision balance. That’s “Brale” penetrators. 

why Wilson “Rockwell” is recog- Each diamond is cut to 

nized as the world’s standard of an exact shape. Micro- 
hardness testing accuracy. scopic inspection and a 
comparator check of each dia- 
Write for Catalog RT-58. mond—one by one—assure you 
It gives complete details on of accurate hardness testing 
the full line of Wilson hard- every time. 

ness testing equipment. 





HARDNESS TESTER 
for most hardness 
TWINTESTER testing functions 
combines functions 
of “Rockwell” and 
“Rockwell” 
Superficial Testers 


for extremely shallow 
indentations 


TUKON 
for precision micro 


and macro testing 


“ROCKWELL” 
SUPERFICIAL TESTER - 


AUTOMATIC— semi and fully automatic 
models for automatically vee ey Seay 
pieces at rates to 1,000 pieces per hour 


WILSON “ROCKWELL” 
HARDNESS TESTERS °° 


Wilson Mechanical Instrument Division 
American Chain & Cable Company, Inc. 


230-H Park Avenue, New York 17, New York 
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Why 242 different toolholders ? 





Metallurgical Products Department reports on an 
expanded new line of Lift-O-Matic toolholders . . . 
242 sizes to speed changeovers on every job 


Nobody needs to tell you what carbides have done for 
metalecutting . . . or how Carboloy® disposable inserts 
have led the way. But making inserts is only half the job; 
the other half is to provide you with toolholders that 


let you get full value from these miracle metals. 


Carboloy Lift-O-Matic toolholders do this job. There are 
now three types—positive rake, negative rake, and 
tracer. All provide access to the clamp setscrew from 
either top or bottom—together with a self-raising chip- 


breaker clamp—for fastest possible indexing. All cut 
your inventory needs by providing interchangeability 
of parts. In addition, there is a full line of Carboloy 
heavy-duty toolholders. 


This expanded Lift-O-Matic toolholder line is stocked 
by your local Authorized Carboloy Distributor—3 types, 
9 styles, 242 sizes—plus the widest range of styles, sizes, 
and grades of inserts in the industry. Call him (see the 
“‘Carbides’’); or write: Metallurgical 
Products Department of General Electric Company, 11101 
E. 8 Mile Ave., Detroit 32, Michigan. 


CARBOLOY. 


CEMENTED CAR BIOES 


Yellow Pages under 


METALLURGICAL PRODUCTS DEPARTMENT 


GENERAL ¢ 





ELECTRIC 


CARBOLOY» CEMENTED CARBIDES ©@© MAN-MADE DIAMONDS @ MAGNETIC MATERIALS e@ THERMISTORS e THYRITE® @© VACUUM-MELTED ALLOYS 
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Robert M. Miller (left) 
has been promoted by 
Onsrud Machine Works, 
Inc. to vice-president and 
general sales manager in 
charge of marketing and 
direction of sales for all 
company divisions. 


Vernon L. Loofboro 
(right) was appointed ex- 
ecutive vice-president of 
Gardner Machine Co. He 
previously served as gen- 
eral manager. 














Four executive positions have been 
filled for Parker-Kalon Div. of General 
American Transportation Corp. Louis 
LovisEK, chief engineer, was named 
manufacturing manager; HAro.p 
ROSENBERG became plant manager, Ep 
Ho_tmes was promoted to planning 
manager, and Hers RopAMAN' was 
made assistant general manager. All 
four men are veterans of more than 20 
years with Parker-Kalon. 


The board of directors of Maurey 
Mfg. Corp. recently made Russe.ri B. 
MALLoY vice-president in charge of 
sales and JosepH F. TayLor assistant 
vice-president. Mr. Malloy formerly 
was sales manager for all Maurey divi- 
sions while Mr. Taylor has been with 
Goodyear Tire and Rubber Co. for the 
past 18 years. 


The Metal Powder Industries Federa- 
tion re-elected Grorce A. Roperts 
president for the next term of office. 
Dr. Roberts, a member of ASTE’s 
Pittsburgh chapter, is vice-president- 
technology of Vanadium-Alloys Steel 
Co. 


George H. Fromer has been named 
president and general manager of Atlas 
Drop Forge Co., wholly-owned subsi- 
diary of Dana Corp. Prior to joining 
Atlas, he was general manager of Tay- 


lor Forge and Pipe Works. 


Gisholt Machine Co. recently an- 
nounced that Fred L, Chapman had 
retired after 30 years of service. He 
had been vice-president in charge of 
sales and a member of the Company's 
board of directors since 1955, 
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Eric G. Mess_er was elected vice- 
president and assistant general man- 
ager of Sandvik Steel, Inc. He has 
been associated with Sandvik since 
1955 in the dual capacity of manager 
of Coromant carbide sales and manager 
of steel sales. The former post now has 
been filled with the appointment of 
Davin P. Cameron, who has been with 
the Coromant sales department since 
June 1958. Mr. Messler belongs to 
ASTE’s Paterson chapter, and Mr. 
Cameron to the Boston chapter. 


Clearing Div. of U. S. Industries, Inc. 
has appointed Asa Snyper director of 
research and development. He joins 
Clearing following considerable experi- 
ence in research management with vari- 
ous industrial concerns. 


John J. Hayes is now James A. 


president of the Morse’ president 
Twist Drill & Machine Serew Co. 


E. P. BuLtarp m, president of The 
Bullard Co. recently assumed the duties 
of chief executive officer relinquished 
by E. C. Bullard, chairman of the 
board, a post in which he will continue 
to serve. 


According to recent announcement, 
L. R. Jerrrey, Jr. was elected president 
and general manager of National Ultra- 
sonic Corp. He previously served as 
vice-president of Alcar Instruments, 
Ine. 


At the stockholders’ meeting of East- 
ern Machine Screw Corp., CHARLES W. 
Wesson was elected president of the 
corporation to succeed Cart W. Bert- 
CHER who became chairman of the 
board. 


AnpREW H. LeINGANG has been 
elected vice-president, charge of manu- 
facturing and director of sales for The 
East Dayton Tool & Die Co. Mr. Lein- 
gang, who joined the firm in 1933, has 
been sales manager. 


Announcement from Warner Electric 
Brake & Clutch Co. made public the 
appointment of Ropert A. HEATH as 
manager of engineering, responsible for 
all operating divisions and functions. 
Prior to this he was chief engineer for 


the Walker Mfg. Co. 


Taylor is new’ elected a_ vice-president 
of Standard John L. Molner was 
to succeed of National Acme Co. to 


Co., division of Van Nor- W. D. Corlett who be- succeed A. E. Drissner 
man Industries, Inc. He came board chairman. who retired. Mr. Molner, 
formerly served as execu- As president of Hartford who has been with the 
tive vice-president and Machine Screw Co., Mr. company for the past 42 
general manager of the Taylor continues to di- years, was formerly its 


division. 


rect that division. 


chief engineer. 
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E. D. Wutre was named vice-presi- Paul A. Mongerson (left) 
was promoted to vice-pres- 
ident of The Chicago Screw 
Co., division of Standard 
Serew Co. He formerly 
was factory manager, a 
post now filled by W. 
Dean Gwin. 

Ralph E. Price (right) was 
elected executive vice- 
president and assistant 
general manager of Landis 
Tool Co. He formerly was 
vice-president of Landis. 


dent and general manager of Union Die 
Casting Co. Associated with the die 
casting field for 14 years, he has been 
with Union Die Casting since 1954. 


Harold F. Schulte recently was 
named chief engineer of Wheelabrator 
Corp. Associated with the company 
since 1940, he has held various impor- 
tant positions in sales, service and en- 
gineering departments and has been act- 
ing chief engineer for the past year. 








The board of directors of Westing- 
house Electric Corp. elected Mark W. 
Creap, Jr. president and chief execu- 
tive officer and Gwitym A. Price board 
chairman. Election followed the an- 
nouncement that Mr. Price had been 


7 

every fime you ° named president of the board of 
= trustees of the University of Pittsburgh. 

7 h Me 

chuck wit buch At its annual meeting, the American 

Welding Society elected Cuartes I. 

MacGurriet, manager of special prod- 

ucts department, Air Reduction Sales 


Co., president of the organization for 
the coming year. 


YOU make money 


To serve with him, the society elected 
R. D. Tuomas, Jr., president of the Ar- 
cos Corp., as first vice-president; and 
A. F. Cuourtnarp, director of research 
development at National Cylinder Gas 
Co. as vice-president. 


Size Control Co., division of Amer- 
ican Gage & Machine Co. has named 
FRANK J. ViAsATY to fill the recently 
created post of director of research en- 
gineering. A former chief inspector 
with Size Control Co., he has spent the 
past 10 years at Ford Aircraft where he 
was in charge of quality control engi- 
neering. 


At Warner & Swasey Co. Lester M. 
CoLe was made vice-president in charge 
of sales. A member of ASTE’s Cleve- 
land chapter, he has been general sales 
manager of the company. He will direct 
sales activities of the Machine Tool Div. 





1. You get dead true preci- 3. The Buck Ajust-Tru" and two other divisions. 
sion chucking single parts— principle helps compensate for 
0005" precision on duplicate spindle run-out, compensates Russet, G. Heyri, Jr. was named 
parts. (Conventional chucks are for chuck wear—greatly length- chief engineer-research and _ develop- 
only accurate to .003” when ens chuck life. ment for American Metal Products Co. 
new.) He has been associated with AMP since 
Buck Ajust-Tru 3- and 6-jaw 1950 and its chief product engineer 
2. You save costly machin- chucks cost no more than con- nen 1086. 
ists’ time. Takes but a minute to ventional chucks. Send for cata- 
indicate and adjust a Buck. No log—see for yourself why “It Election of officers for the Metal Pow- 
fooling around with shims. pays to chuck with Buck.” 


der Producers Assn. resulted in naming 
of Cuaries E. HANSON as president for 
1959-60 to succeed Ernest H. Kein of 

The New Jersey Zine Co. Mr. Hanson is 
Makers of Scroll, Power, associated with Plastic Metals, division 
Dust Proof, Independent B U C K T 0 0 L C 0 M PA Ny Y of National-U.S. Radiator Corp. MPPA 


Chucks 





is a trade division of Metal Powder In- 


633 SCHIPPERS LANE @ KALAMAZOO, MICH. : 
dustries Federation. 
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CCRAPPED... 


BY INCHWORM! 


The INCHWORM™ Motor 
brings an entirely new concept 
of precision and closer toler- 
ances to the machine tool in- 
dustry. 

Many leading producers of 
precision machined parts have 
replaced centerless grinder lead 
screws with INCHWORMS to 
achieve: 

¢ tolerances to + .000025” 

¢ elimination of backlash 


¢ lower production costs 


The INCHWORM Motor 
works on the principle of mag- 
netostriction, enabling the 
machine tool operator to ad- 
vance or retract the tool in 
microscopic increments by sim- 
ply pushing a button. An easily 
read dial gives him control, 
with 50 times the accuracy 
possible with a conventional 
lead screw. And, he doesn’t 
have to take time to retract the 
lead screw and slowly advance 
it again-——-he gets final size 
simply by pushing the button. 
AT NO EXPENSE TO YOU... 

The INCHWORM Motor 
can be installed on your center- 
less grinder in less than an hour 

and prove itself almost im- 
mediately. We will install it in 
your plant, on approval, upon 
the recommendation of our sales 
engineer. 


Send for the complete story! 


AIRBORNE 
INSTRUMENTS 
LABORATORY 


1345 NEW YORK AVENUE 
HUNTINGTON STATION, L. |., N. Y 
A DIVISION OF CUTLER-HAMMER, INC 
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Machining With Ceramics 


A survey of the methods used in 
machining with ceramic tools is given 
in the Swiss periodical Technica, Vol. 
8, (1), 1959, p. 5-10. The article is 
published anonymously under the title: 
“Zerspanung mittels oxyd Keramischer 
Schneidstoffe.” 

The chemical and physical proper- 
ties of ceramic tool materials are dis- 
cussed and also the manufacturing 
processes for these materials. Great 
importance is laid on correct tool ge- 
ometry and rules are given for turning 
operations with ceramic inserts. The 
wear pattern is compared with that for 
carbide tools. Grinding of chip break- 
ers and cutting edges is described in 
detail with examples. The last section 
is devoted to the application of ceramics 
in milling operations. 


Machining Versus Forming 


Savings in material are the prime 
consideration for a comparison of the 
economy of machining and metal-form- 
ing methods according to article pub- 
lished by K. Sieber in Werkstatts Tech- 
nik, No. 1, 1959, p. 13-16, under the 
title “Wirtschaftlichkeit and Grenzen 
der Verschiedenen Umform Verfahren.” 
In cases where the savings in material 
are equal (percentage wise), the limit 
number of workpieces is smaller the 
heavier the weight per piece. The 
economic comparison is also affected by 
the machining operations often required 
after forming. 


Low-Load Hardness Tester 


Vickers, Knoop and scratch hardness 
measurements can be taken on delicate 
small parts with a hardness tester de- 
scribed in Industrie Anzeiger, Vol. 84. 
(4), 1959, P.18-19 under the title: 
“Klein Haerte Pruefer.” 

The diamond indentation is invisible 
to the naked eye due to the low load 





Plastic Steel” 
saved *180 





Within a matter of 2 hours this holding 
fixture was poured and ready for use 
at General Electric, and the cost — 
about $20.00 instead of the original 
$200.00. Whether you need jigs, 
fixtures, metal forming dies, molds, 
models, foundry patterns and core 
boxes or other special tools, PLASTIC 
STEEL® and other Devcon products 
will produce a precision form and 
save hundreds of dollars and hours. 


Hundreds of companies have found 
money-saving advantages by using 
PLASTIC STEEL for tooling and 
maintenance. It can be used for 
repairing worn machine parts, cracked 
castings, leaking hydraulic systems 
and tanks, rebuilding worn pumps or 
valves, etc. — make 1001 om-the- 
spot repairs. 


PLASTIC STEEL® — as easy to use 


as modeling clay — hardens to stecl- 
like strength in 2 hours... can be 
machined with regular tools... bonds 


all metals, wood, glass, concrete, etc., 
to itself or each other. It has exe 
tremely high tensile, compression and 
impact strength — excellent chemical 
resistance, 


Find out how PLASTIC STEEL... and 
other Devcon products can save time, 
speed production and cut 
maintenance costs in your plant — 
write for FREE bulletin today. 


Distributed nationally 
by leading 
industrial suppliers 


DEVCON 


corporation 


301 Endicott Street, Danvers, Mass. 
INDICATE A-6-165-2 





165 





that is applied. It is claimed that high 
accuracy can be obtained using a 
microscope to test the hardness of cut- 
ting edges, precision parts, thin sheets 
of metal, etc. The diamond is protected 
against chipping and other mechanical 
damage. The load is as low as 15 grams 
(approximately 1% oz) but can be 
raised to a maximum of 2000 grams 
(approximately 4.4 lb). The absolute 
accuracy of measurement is 0.5 microns 
(0.0002 inch) and the relative accuracy 
is 0.2 microns (0.000080 inch). The 
largest workpiece that can be tested is 
150 mm (6 inches). The column can 
be swivelled to permit testing at various 
angles. 


Thin Metal Sections 


An “ultramicrotone” has been de- 
veloped that permits the effects of cut- 
ting action on the structure of metal to 
be observed. The instrument is dis- 
cussed by L. Reimer in Zeitschrift fuer 
Metallkunde, Vol. 50, (1), 1959, p. 37- 
41. 

The cutter is made of diamond and 
does not need regrinding for a long 







2 spoons: .030” cold rolled steel, 
3 spatulas: .018” spring steel. | ot 
NOTE: Precision piercing, blanking, drawing and time. Thin slices of germanium metal 
have been made with a thickness of 100 
to 300 Angstrom units (0.0000004 to 
0.0000012 inch). The thin slices can be 
penetrated by electrons. 

Best cutting results were obtained 
with a cutting edge of 0.1 to 0.01 mm 
length (approximately 0.004 to 0.0004 
inch). The cutting could be observed 
through a strong microscope. Eight 
different metal samples were investi- 
gated, using chemically pure metals 
only in order to find the influence of 
the cutting operation on the micro- 
structure of the metal. Structures ap- 
pearing on a network by Bragg reflec- 
tion are discussed. 


cut-off operations. 


Production: 70 or more units per minute. 


ou German standards for the design of 
ee g99 complete machine tool units are dis- 
FLAP) ACK ° cussed in an article by J. Wollenhaupt. 


published in Werkstatts Technik, Vol. 





Standard Machine Units 


Precision mass production of mixing If your product is mass produced... 49. No. 3, 1959, p. 132-136, under the 
spoons and spatulas—modern designs ss iia a tie: “De Kensteeition der Bencin- 
for modern homemakers— products of nothing is too good for your heiten facr Werksoug-Maschinen nach 
B. Jahn “Production Proved” Progressive customers ... ; a apts 
Dies. VDI 3270 to 3275. 

aan : If dependable production and com- Standard VDI 3270. approved in 
One of America’s foremost kitchen tool petitive economy is desirable... December 1958. deals with the units 
manufacturers entrusted these five dies f f ail “tl sail 
to B. Jahn because “nothing is too good ~ See eee Ser = 
for their customers.” The result, depend- B. Jahn is your source for width of the bed, height. length, center 
able trouble-free tooling, a superior production speed, economy portions, carriages for the boring head 
product, exceptional production speed and tooling ingenuity. (including motor) space for work- 
and economy. 


piece carrier and numerous other de- 
tails. In this way it is possible to as- 


semble or disassemble machine tools 
|} Send for colorful for mass production and to purchase 
‘ "Case History 2 we ca 
prefabricated additional sections, beds. 
Brochure sab : 
é ete.. that fit existing machines. 


Six different types of boring heads 


THE B. JAHN MANUFACTURING COMPANY, NEW BRITAIN, CONNECTICUT oe Vienne eer aa oon 


flange motor and clutch. flange motor 
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and spur gears, foot motor and clutch, 
or other combinations. Center distances 
for holes are included in these stand- 
ards and are discussed in detail as are 
many other items. 


Cutting Force Dynamometer 


Cutting force dynamometers were 
first developed in 1905 and have grad- 
ually been improved from mechanical 
and hydraulical methods to systems em- 
ploying the SR4 strain gage. 

A combination of a mechanical and 
a strain-gage method developed by M. 
Ehrenreich is described in Microtecnic, 
Vol. 12, No. 6, under the title: “Dreh- 
kraft Messer mit Dehnungs Mess 
Streifen.”. The instrument permits 
measuring the three cutting force com- 
ponents (tangential, radial and longi- 
tudinal) without mutual interference. 
Two membranes support the tool for 
measuring the radial component. The 
membranes transmit the force to a 
cantilever carrying a strain gage. The 
tangential component causes a rotation 
about a horizontal axis, also resisted 
by a cantilever spring carrying a strain 
gage. The same principle is also used 
for measuring axial force. Output from 
the three strain gages is measured by 
means of an oscillograph. Each strain 
gage constitutes an arm of a wheatstone 
bridge. An instrument of this type is 
used at the University of Haifa. 


Measuring Frictional Moments 


An instrument for determining small 
frictional moments is described by A. 
Kuhlenkamp and J. Staroste in Fein- 
werk Technik, Vol. 62, No. 2, p. 47-50, 
under the title “Messgeraete zur Bes- 
timmung von Reibungsmomenten.” 

The measuring device is designed for 
moments as small as one milligram- 
centimeter (1.4 millionth of an in-oz) 
and is a development of the Vierweg- 
Gottwald electrinic equipment com- 
pany. A spring is used in the instru- 
ment, which was developed by Jaguerod 
for measuring small frictional moments 
in the range from 0.1 to 2.0 gram-centi- 
meters (0.0014 to 0.0280 in-oz) 

Tests proved that an oversupply of 
lubricants increase the frictional resist- 
ance in bearings, a well-known fact 
which is of significance in the running 
of machine tools. They run too hot 
and accuracy suffers—when the lubri- 
cant supply is such as to produce a 
churning action within the bearings. 





The Timken Roller Bearing Co. has 
offered to purchase the ordinary shares 
of British Timken Ltd. owned by minor- 
ity holders. The American company 
currently owns 2,662,500 shares of the 
outstanding 5,000,000 ordinary shares 
of the British company. 
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Don’t throw away 
those epoxy-coated 
rejects 

Za. 





Here’s a new paint stripper 
that will save them 


Do you scrap perfect metal parts that have been imperfectly 
coated with epoxies, vinyls, polyesters and other hard-to- 
strip paints or lacquers? 


In the last few months, users of Oakite Stripper S-A have 
eliminated many such losses, Here’s what some of them say 
about it: 


CALIFORNIA: An aircraft manufacturer tested many strippers 
on an epoxy designed to resist attack by hydraulic fluid. Finally 
found that Oakite Stripper S-A is “the only one that safely strips 
this paint from anodized aluminum.” 


NEW YORK: A camera maker coats flash bulb reflectors with 
black vinyl paint outside and aluminum paint inside. “Stripper 
S-A is the fastest ever used on our rejects.” 


OHIO: A maker of toy pistols had trouble stripping alternate 
coats of lacquer and metallized aluminum. Now “Stripper S-A does 


it amazingly fast and remetallizing is completely satisfactory.” 


CALIFORNIA: A producer of metal furniture uses Stripper S-A 
to remove clear epoxy from plated parts. Chemist says “This is 
the best stripper on the market.” 


ALABAMA: A hardware maker had trouble stripping lacquer 
from brass door knobs. Oakite Stripper S-A now does the work 
in “less than 14 the time taken by any other stripper.” 


NEW YORK: A manufacturer of business machines tested several 
strippers on various finishes on steel and aluminum. Verdict in 
favor of Stripper S-A was: “It's doing a wonderful job.” 


CONNECTICUT: A maker of brass lipstick shells has found that 
“Stripper S-A quickly strips epoxy lacquers from rejects and 
heavily coated work spindles.” 


CALIFORNIA: A missile maker reports that “Stripper S-A is doing 


a fine job stripping vinyl from stainless steel and titanium.” 


FRE Write Oakite Products, Inc., 

58 Rector St., New York 6, 
N. Y., for complete information on 
Oakite Stripper S-A. 


OAKITE. 





ae 


J SCIENCE 
errr yy 


Export Division Cable Address: Oakite In our Oth year Guu 
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...an example of Automatic Production by Greenlee... 


700 malleable tron 
pipe fittings an four... 


The Greenlee 5 station, horizontal, automatic indexing machine 
shown above was designed and built for high-production 
machining of malleable iron pipe fittings. The pipe 

fittings are loaded, four at a time, indexed and machined at 

the rate of 576 to 712 pieces an hour, depending on size. 

rhe machine accommodates five different sizes of fittings. 


STATION 1—automatic load 

STATION 2— bore and rough counter-bore 
STATION 3 — finish counter-bore and chamfer 
STATION 4 — tap 

STATION 5 — automatic unload 


Let a Greenlee representative show you the modern Greenlee 
approach to automatic production, 


- Die 
Cc: ° 
4Sting Mach 


evr. Nes 
MACHINES DESIGNED .. . Trim Pree. 
WITH THE FUTURE IN MIND Se 


BROS. 1702 MASON AVE. 
GREENLEE wco. | rcxron, unos 
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Field Notes 


The manufacturing division of The 
Motch & Merryweather Machinery Co. 
has entered into a manufacturing agret- 
ment with Heller Brothers of Nuer- 
tingen, Germany which provides for the 
interchange of engineering data and 
technical information. Because the 
two companies manufacture many like 
machines, the new arrangement will 
materially assist Motch & Merryweather 
in its research and product develop- 
ment programs. Heller is one of 
Europe’s largest machine tool compa- 
nies and has been particularly success- 
ful in development of the building 
block principle of machine tool design. 


new activities 


An advanced product planning group 
has been established within the engi- 
neering department of Hamilton Stand- 
ard, division of United Aircraft Corp.., 
to discover product possibilities for the 
company in or out of the aircraft field. 
According to the announcement, the 
group “will seek specific products in 
the growing missile market, and in 
other markets, to which our skills and 
facilities as propeller and jet equip- 
ment manufacturers can be most suit- 
ably applied.” The group will assess 
problems and predict market potentials 
connected with product ideas, and turn 
its recommendations over to manage- 
ment for final evaluation. 

Vvv 

An international expansion program 
has been inaugurated by Lockheed Air- 
craft Corp. with plans for a new sub- 
sidiary company to develop broad avia- 
tion programs in foreign nations. The 
new organization, to be known as Lock- 
heed Aircraft 
ordinate the 


International, will co- 
several programs now 
under discussion between the United 
States and foreign countries to broaden 
world markets for Lockheed products 
and services. 

Vvv 

Six departments have been formed 
to carry out engineering functions of 
Consolidated Systems Corp., the recent- 
ly formed, wholly-owned subsidiary of 
Consolidated Electrodynamics Corp. 
The new departments include process, 
data processing, instrumentation, elec- 
tromechanical and industrial systems 
and field engineering. 
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Establishment of a corporate mar- 
ket research department has been an- 
nounced by Vickers Inc., Div. of Sperry 
Rand Corp. It will provide a compre- 
hensive market research operation to 
cover all needs of the company. 


Vvv 
Greer Hydraulics, Inc. has estab- 
lished a products division with Leonard 
H. Seeman named to fill the post of 
manager. 
¥ ¥ ¥ 
Two developments in Landers, 
Frary & Clark’s long-range moderniza- 
tion program have been accomplished. 
The company’s Stanley vacuum prod- 
ucts division has been transfered from 
the Center Street plant to the Ellis 
Street plant in New Britain; and all 
electric motor. manufacture has been 
consolidated at the modern plant of the 
subsidiary, Handy-Han 
nah Products Corp. at Whitman, Mass. 


wholly-owned 


association news 


The American Society of Mechani- 
cal Engineers has extended the privi- 
lege of attending general ASME meet- 
ings without registration fee to members 
of 21 sister engineering societies. At 
conferences sponsored by the society’s 
professional divisions, the same fee as 
for ASME members will be charged 
The right, which has been granted as a 
step toward “unity of the engineering 
profession,” extends to the groups rep- 
resented on Engineers Joint Council or 
Engineers’ Council for Professional De 
velopment. According to society presi- 
dent Glenn B. Warren, ASME hopes 
the step is helping to “demonstrate the 
community of interests shared by all 
engineers and is helping to lead the 
way toward greater liaison at the work- 


ing level 


A $500 cash award plus a citation 
at the annual meeting will be given to 
the winner of the 1959 design contest 
sponsored by the Gray Iron Founders’ 
Society. Second place award is $100 
with a citation, and third through 
seventh prizes are $50 plus certificates 
of recognition. Primary purpose of the 
annual competition, which this year 
closes June 30, is to give due recogni 
tion to designers, engineers and buyers 
of gray iron 


castings. Entries are 


judged on how the design, or redesign 
did or could increase efficiency of the 
product; cost savings; potential com- 
mercial importance to the gray iron in- 
dustry as a whole; or ingenuity of the 
design. Entry blanks and contest rules 
are available from the society office, 
930 National City-F. 6th Bldg., Cleve- 
land 14, Ohio. 
Vvv 

Two new voluntary standards for 
definitions of regulator capacities and 
for measurement procedure for deter- 
mining control valve flow capacity have 
been established by The Fluid Controls 
Institute, Inc. Single copies of the 
standards are being distributed gratis 
from the institute office at 320 Broad- 
way, New York City. 


moves 


Esbec Barrel Finishing Corp. has 
moved to a new building at 190 Henry 
St., Bldg. 16 in Stamford, Conn. These 
facilities will provide additional space 
to accommodate continued expansion in 
all phases of the company’s activities. 
All administrative, engineering, produc- 
tion and testing operations now will be 
consolidated under one roof. 

Vvov 

Key personnel and plant equipment 
of Madison-Faessler Co. has been moved 
from Moberly, Mo. to Providence, R.L., 
home of the parent company, Madison 
Industries. This was the final step in a 
program aimed at organizing all pro- 
duction, service and sales operations 


through one centralized source. 


acquisitions 


Snyder Corp. has purchased Hope 
Machine Co. including all inventory 
stocks. The Hope machines will be en- 
gineered and built in Michigan plants 
Arthur Colton Co. Div. 
which also will service all Hope fillers 


ol Snyder's 


now in the field. New machines in the 
line will be merchandised under the 
trade name of Colton-Hope. 
¥VYv 

All tooling, drawings, and existing 
inventories for self-opening stud setters 
formerly made by Jones & Lamson 
Machine Co. have been purchased by 
Scully-Jones and Co. which will manu- 
facture the entire standard line and 
provide engineering facilities to accom- 
modate special customer design re- 
quirements 

V 


Announcement from Hitchiner 
Manufacturing Co., Inc. has revealed 
its purchase of all assets of the Permat- 


tach Diamond Tool Co., Inc. The ae- 
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quired firm will conduct business as a 
wholly owned subsidiary under the 
Ametiehie eanamesten name of Permattach Diamond Tool 


18” transfer gage ; Corp. It will continue its established 
3” and G” riser blocks , 


HYT Size Gage, 10” model 


lines and techniques as well as develop 
new and different products. 





V V V 
Vulcan Tool Co. recently acquired 
all patents, manufacturing and selling 
rights to Brehm Tube Cutting Machine 
and tube cutting dies from Steel Prod- 
ucts Engineering Div. of Kelsey-Hayes. 
\ V V 
: eto: Weaver Manufacturing Co. has been 
. acquired in a cash transaction by De- 
Your surface plate ee, troit Harvester Co. in order to broaden 
es ‘ the company’s output to include auto- 
motive service equipment. Weaver, 
which retains its corporate identity, will 
be operated as a wholly owned sub- 


d mM e n S | on a | ga ge, , = sidiary of Detroit Harvester. 
new facilities 
the VAN KEUREN : | 
HYT SIZE GAGE | BR eet 


of its program to improve distribution 
, and extend markets. The new office will 
’ ; &; supervise Acme sales engineers in 
Here S why: at Washington, Oregon, Colorado, Nevada, 
; $ Arizona, Utah, Idaho, New Mexico and 


: ’ Montana as well as California. 
it embodies the well-known Van 


Keuren precision. 


it has a decided price advantage. 


permits amazing speed in setting all 
dimensions (a matter of a few 
seconds! ) 


The Warner & Swasey Co. and 
Asquith Machine Tool Corp. Ltd. of 
England are jointly forming a new 
it’s accurate to .000050” over entire company for manufacture of the War- 
range. ner & Swasey line of single spindle 
automatics for United Kingdom, Euro- 
pean and other world markets. The 
company, which will be located in Hali- 
fax, England, will be called Warner 
Swasey Asquith Ltd. Warner & Swasey 
president Walter K. Bailey explained 
that his company will license the new 
it’s ruggedly built for long life. firm to manufacture the machines to 


easily portable . . . can be used any- 
where in shop. 


has exclusive design features: a 
patented spring-loaded non-rotating 
spindle eliminates backlash . . . 
measuring surfaces are accessible 
from front and back . . . it can be 
used in a horizontal position. 


Warner & Swasey designs and under 
their patents. The machines will be 
built by Asquith for the time being in 
the present Halifax plant, and later in 
separate facilities to be provided by 
Asquith. 


Now you can more quickly inspect, drill jigs, lathe fixtures, 
gears, cams, splines, profiles, contours “. . and check many shop 
operations. You can easily set precision depths on drill presses, mill- 


V V V 
ing machines, jig borers, etc. 


The Black & Decker Mfg. Co. has 
Write today for descriptive bulletin formed a subsidiary, Master Power 
Corp., which has acquired operations 
of the Master Pneumatic Tool Co., Inc. 
of Bedford, Ohio and Master Pneumatic 

THE Qt Curly _ co. Tools (Canada), Ltd. of Toronto. The 
Since 1920 transaction was financed by issuance 

174 Waltham Street, Watertown 72, Mass. of shares of capital stock of Black & 


PRECISION MEASURING TOOLS Decker. The acquisition will expand 
Black & Decker’s range of industrial 
++. rated the world’s most accurate 


products by addition of the complete 
Plug Gages - Measuring Wires - Optical Flats and Light Wave Master line of pneumatic tools to its 
Equipment - Gage Blocks - Precision Lapping Service and Parts 


USE READER SERVICE CARD; INDICATE A-6-172 





present line of electric tools. 
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Plastics for Injection Molding 
Bulletin No. 5831 describes design 
concept in preplasticizing of plastics 
material in injection molding; explains 
“preplasticizing” and its advantages, 
and illustrates equipment and resultant 
products; covers specifications for five 
standard preplasticizers. The Hydraulic 
Press Mfg. Co., Div. of Koehring Co., 
Mount Gilead, Ohio. L-6-1 


Tracing Attachment 

Six-page Bulletin No. STM-1 de- 
scribes economy features of Synchro- 
Trace automatic three-dimension pro- 
grammed control system for milling ap- 
plications, Well illustrated; 
outlines of applications from small tool- 


includes 


room to large planer type mills. Dept. 
SL, True-Trace Sales Corp., 9830 Rush 
St., El Monte, Calif. L-6-2 


Carbide Drills 

Bulletin No. 810 offers series of sug- 
gestions for most effective methods of 
gaining high production and long tool 
life from Hi-Roc solid carbide drills 
based on industries 
ranging from aircraft factories to atom- 
ic plants; 


applications in 


cover speeds, feeds, types 
and applications of coolants, bushings 
and chucks, setups etc. M. A. Ford 
Mfg. Co., Davenport, lowa. L-6-3 
Jig and Fixture Components 
More than 500 components for jigs 
and fixtures and 250 clamping items 
are covered in 16-page catalog;  in- 
cludes full scale tracing templates plus 
dimensional drawings and photos, spec- 
ifications and prices. Northwestern 
Tools, Inc., 122 Hollier Ave., Dayton 


3, Ohio. L-6-4 


Diamond Wheels 

Revised 48-page illustrated catalog, 
Form ESA-290, on diamond grinding 
wheels outlines types and bonding proc- 
esses; dimension and price tables for 
both man-made and natural diamonds 
plus table of recommended grain and 
grade specifications for grinding wheels 
for common operations performed in 
sharpening carbide tipped tools and 
grinding cemented carbides. Simonds 
Abrasive Co., Tacony & Fraley Sts., 
Philadelphia 37, Pa. L-6-5 
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Thaclachallas 


catalogs—use request card, page 


Punch Presses 

Illustrated literature describes Elec- 
tro-Safe punch press series, emphasiz- 
ing important safety features and pro- 
duction advantages of equipment; in- 
cludes specification tables and dimen- 
sional diagrams. Kenco Mfg. Co., 5211 
Telegraph Rd., Los Angeles 22, Calif. 


L-6-6 


Tape Control 

Illustrated brochure describes how 
tape-control system for automatic ma- 
chine programming works and explains 
operational and cost advantages com- 
pared with conventional operation and 
with other types of control systems. 
Potter & Johnson Co., West Hartford, 
L-6-7 


Conn. 








ee | 





S$AJO Horizontal 
Miller Model 54 


SAJO Vertical 
Miller Model $4 





a 


We can't turn back the calendar, but— 
you can buy SAJO Millers today at the same price 
you paid for a comparable machine tool in 1949. 


stood still... 


Produced by Sweden's master craftsmen, these modern 
machine tools are engineered to maintain precise tol- 
erances in continuovs heavy-duty production. An ex- 
ample is the unique SAJO spindle construction em- 
ploying SKF precision 2-row staggered roller bearings 
followed by thrust ball bearings, providing better 
load distribution and silent, vibration-free operation. 


Built to U. S. standards, SAJO Millers are recognized 
for their accuracy, dependability and long life. 
Condensed specifications: 
table 52” x 11” 
longitudinal movement 33'” 
16 spindle speeds, 39-1500 ¢.p.m. 
American Standard Taper No. 50 
main drive motor 7'/A h.p 
feed motor |'A h.p 
Accessories: 
Universal Dividing Head, Rotary Index Table, Vertical 
and Universal Milling Attachments, Slotting Attachment, 
Vises, Arbors 


Also available 
SAJO Plain and Universal Millers, table size 41!" «x 9'A", 


Here are “hindsight” opportunities for 
foresighted machine tool buyers. 


Write for literature and references in your area 


austin 


industrial 
corporation 
76-V Mamaroneck Avenue, White Plains, N.Y 


HORIZONTAL AND VERTICAL SHAPERS—POWER HACKSAWS 
Fast Service end Parts Available trom Majer Cities 


USE READER SERVICE CARD; INDICATE A-6-173 
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ALL MUSCLE —NO FAT! 


BROOK NEMA RERATE, 
TOTALLY ENCLOSED, FAN 
COOLED A.C. MOTORS 






Take less space, weigh less, smaller frames than the Brook standard totally 
enclosed fan cooled motors—yet, performance is equal. 1 to 40 HP*. Built 
to N.E.M.A. specifications for rerated motors. Same resistance to dust, 
fumes and moisture as the larger, heavier, standard frame t.e.f.c. motors. 
Maximum economy and lower first cost because of Brook modern pro- 
duction techniques and world-wide volume distribution. Warehouses, Sales 
Representatives, and Dealers throughout the country. Write for literature. 


*Standard frame t.e.f.c. 


Since 1904 


motors available 1 to 600 HP. 
world's most respected motor 


BROOK MOTOR CORPORATION 


3302 W. Peterson Ave., Chicago 45, IUlinois 


In Canada: BROOK ELECTRIC MOTORS OF CANADA, LTD. 
250 University Ave., Toronto, Ontario 


USE READER SERVICE CARD; INDICATE A-6-174-1 








CARDIFF LATHE 


by ELLIOTT OF LONDON 
Now with 3 1/16" spindle bore and hardened 
ways for lasting accuracy and powerful cut. 






e 18° swing (removable gap piece) e Up to 80" center distance 
e 7'% hp e 18 spindle speeds e 20-1000 rpm e 80 feeds 

e Hardened and ground gears e Oil bath, twin-clutch apron 

e Totally enclosed feed-box and a host of other 

exceptional quality-design and safety features. 


15", 17° and 22” models available-—Thousands in use, 
backed by our prompt and complete service. 


10 YEARS OF DEPENOABLE SERVICE 





~~ 


BENTLEY 


Write for literature and prices. 


INDUSTRIAL CORP. 


41 East 42nd St., Dept. C-6, New York 17, N. Y 
USE READER SERVICE CARD; INDICATE A-6-174-2 





Punching, Drilling Equipment 

Extensively illustrated with photos 
and drawings, 14-page brochure de- 
scribes system of punching, notching, 
nibbling and drilling; includes descrip- 
tion of the system as an outgrowth of 
the firm’s self-contained stripping me- 
chanism, and of the equipment con- 
tributing to economies afforded by it; 
also provides time studies of various 
fabrication operations using the system. 
Request only on company letterhead 
direct from Wales-Strippit, Inc., 211 S. 
Buell Rd., Akron, N. Y. 


Plastic Tooling 

Comprehensive Hysol Technical Bul- 
letin T24A describes details of Hysol 
plastic tooling technique—a duplicat- 
ing process eliminating double shrink 
patterns; explains advantages of the 


method, materials and use. Tooling 
Div., Houghton Laboratories, Inc., Ole- 
an, N. Y. L-6-8 
Switches 


Extensively illustrated with engineer- 
ing drawings, 20-page Catalog No. 67, 
“Series 2 Lighted Indicator and Push- 
button Switch Devices,” presents details 
of line designed for modern control 
panels; split pages allow quick selec- 
tion and comparison of operator, indi- 
cator and switch units in the new series; 
includes technical information on light- 
ing, indication, mounting and arrange- 
ment. Micro Switch, Div. of Minneap- 
olis-Honeywell Regulator Co., Freeport, 


Ill. L-6-9 


Tracer Control 

Bulletin GEA-6122 describes tracer 
control system for variety of metalwork- 
ing applications in vertical boring mills, 
skin milling machines, center drive or 
turret lathe, contour profile milling ma- 
chines, etc.; shows how controls work 
and how they are used as complete sys- 
tem for economical machine operations. 
General Electric Co., Schenectady 5, 


N. %, L-6-10 


Media Storage 
Bulletin No. 401 describes bins and 
pans for convenient storage and han- 
dling barrel finishing media; includes 
specifications, line drawings and illus- 
trations, and brief installation explana- 
tion. Techline Div., Wheelabrator Corp., 
1182 Avenue V, Vicksburg, Mich. 
L-6-11 


Steel Inventory 

“Steel Inventory Check Sheet”, print- 
ed in film folder form, is designed to 
help steel users analyze various inven- 
tory practices; series of questions en- 
ables users to evaluate company’s per- 
formance on basic inventory manage- 
ment. Solar Steel Corp., Hanover Div., 


651 Lehigh Ave., Union, N. J. L-6-12 
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Automatic Assembly 

Illustrated Bulletin 601 offers discus- 
sion justifying automatic assembly 
when low production rates or require- 
ments are involved; describes methods 
of tooling machines with slow cyclic 
rates and design of equipment adapt- 
able for production of different items; 
drawings and photos illustrate points 
discussed. Ferguson Machine Corp., 
7818 Maplewood Industrial Ct., St. 
Louis 17, Mo. L-6-13 


Linear Comparator 

Four-page product Bulletin 170-58 
provides detailed description of com- 
pany’s linear comparators used for 
measurement of spectrographic plates 
and similar records and its compo- 
nents; also illustrates other compara- 
tors in the line. Gaertner Scientific 
Corp., 1201 Wrightwood Ave., Chicago 
14, Til. L-6-14 


Tracer Lathe 

Automatic tracing cycles of Model 30 
Auto-Tracer lathe, its design features 
and various components presented in 
8-page brochure; explains operations 
and controls for quick set-up and in- 
cludes specifications; well illustrated to 
show closeups of details. Jones & Lam- 
son Machine Co., Advertising Dept., 
Springfield, Vt. L-6-15 


Heat Treat Furnaces 

Luminus wall combustion system for 
gas fired, infrared heat treating fur- 
naces covered in 48-page technical Bul- 
letin No. 209, “Instantaneous Heat”: 
uses layman’s language to describe 
equipment, what it is, how it works, 
present applications and_ possibilities, 
versatility; includes glossary of terms 
as well as numerous drawings and prints 
for metallurgist and heat treating en- 
gineer. The A. F. Holden Co., 14341 
Schaefer Hwy., Detroit, Mich. L-6-16 


Fastener Fit Problems 
Pocket-Sized folder 2422, “Common 
Thread Fit Problems . . . their symp- 
toms and detection,” calculated to solve 
simple production line fastener trou- 
bles, lists common fit problems, with 
possible causes of each and gaging de- 
vices needed to detect them. A. W. 
Scott, Box 786, Standard Pressed Steel 
Co., Jenkintown, Pa. L-6-17 


Resistance Welding 

Vol. 5, No. 4 of Resistance Welding 
at Work describes variety of resistance 
welding case histories, explaining pro- 
duction advantages and improved prod- 
uct quality obtained in each case with 
company’s techniques; well illustrated. 
Sciaky Bros., Inc., Dept. L-24, 4915 W. 
67th St., Chicago, Il. L-6-18 
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Surface Grinders 

Eight-page Catalog CGS-59 describes 
complete line of hand operated and hy- 
draulic precision surface grinders; gives 
complete specifications and features; 
extensively illustrated. Landis Tool Co., 
Waynesboro, Pa. L-6-19 


Cemented Carbides 
Revised 32-page catalog on “Cement- 
ed Carbides for Industry” incorporates 
new and additional information on 
brazed tools, carbide inserts, tool hold- 
ers and blanks; includes grade com- 
parison charts and descriptions, speed 
and feed charts and grade recommen- 
dations, and prices; illustrated. Adver- 
tising Dept., Allegheny Ludlum Steel 
Corp., Oliver Bldg., Pittsburgh 22, Pa. 
L-6-20 





Lathes 

Extensively illustrated with attention 
to details, 32-page brochure describes 
Series 62 Preselector Dyna-Shift Lathe, 
explaining design, construction, opera- 
tion and advantages of each feature of 
the equipment; includes complete tables 
of specifications. The Monarch Ma- 
chine Tool Co., Sidney, Ohio. L-6-21 


Clutch-Pulley 

Ten-page Electro-Sheave brochure de- 
scribes in detail clutch-pulley package 
for direct installation on standard 1 to 
25-hp electric motors; extensively illus- 
trated with dimensional and cross-sec- 
tional drawings and photos; explains 
operation and selection. Warner Elec- 
tric Brake & Clutch Co., P-52, Beloit, 
Wis. L-6-22 
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FOR 





Compact—provides maximum 
fixture clearance when installed. 


INCREASING PRODUCTION 


Anti-Friction 
Arbor Support Bearings 


Simple to install—use these anti-friction 
bearings to INCREASE arbor rigidity, tool 
life. ELIMINATE chatter, and REDUCE 
maintenance costs. Only one bearing re- 
quired for various arbor sizes. Standards 
for popular makes of milling machines. 


ALSO—Free-running pilot bearings and combined linear-rotary motion 
spindle bearings designed and manufactured to order. 


Precision Boring Heads. . . adjust to 
TENTHS in SECONDS without loosening or 


tightening any screws 


Rigid construction and rapid 
tool adjustment without the 
use of indicators makes these 
heads ideal for close tolerance 
boring. Adjust to .0001 with- 
out loosening or tightening 
any screws—avoiding deflec- 
tion. Standards and specials. 





Size —Positive Adjustment Guaranteed 


SEND FOR COMPLETE LITERATURE TODAY 





MEG. Ell. 1165 SEBA ROAD + PONTIAC, MICHIGAN 








j Mh 





A SUBSIDIARY OF GODDARD & GODDARD co. 
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Steel Forgings 

Fully illustrated with charts, graphs 
and photomicrographs, 40-page data 
book documents case history, mechani- 
cal property and machining tests of Hi- 
Qua-Led lead additive steel forgings; 
four principal sections deal with mech- 
anical properties, special tests, machin- 
ing and representative machining ap- 
plications; covers tool life and tool 
geometry data, mill test data, physical 
and chemical properties, etc. Alco Prod- 
ucts, Inc., P.O. Box 1065, Schenectady, 
N.Y. L-6-23 


Nondestructive Checking 
Illustrated 8-page booklet, “Norelco 
Autrometer, Automatic Indexing X-ray 
Spectrograph,” gives engineering data 
on instrument employing universal de- 
tector and automatic crystal changer to 
provide fast nondestructive analysis 
method for up to 24 elements in a 
single sample; deals with applications, 
operating principles and_ procedures, 
performance, reproducibility, automatic 
programming, etc. Instruments Div., 
Philips Electronics, Inc., 750 S. Fulton 


Ave.. Mount Vernon, N.Y. L-6-24 








50 to 55 strokes per minute, 2 pieces per stroke, with Dickerman 
9” Rol-Di-Feed. Stock .073 Cold Rolled Steel, width 7 7/8". 


PRESS FEEDING ECONOMY, 


“Standard” 


with Off-the-Shelf 





65 strokes per minute on each of 3 presses, 3 Dickerman 9" 
Rol-Di-Feeds. Stock .050 Aluminum, width 14". 


Dickerman feeds elimi- 
nate costly special feeds 
in 80% of press stamping 
operations. 





H. E. DICKERMAN MFG. CO. 
321-331 Albany St. @ Springfield, Mass. 


You not only get the job “on-the-press” 
and running smoothly, quicker — you get 
accuracy and feeding interchangeability 
never before possible in a “standard” feed. 


Send for literature 
today ...on the 14 
Dickerman “‘stand- 
ard” press feeds. 
This can add profits 
and production to 
your press room 
every operating day! 








USE READER SERVICE CARD; INDICATE A-6-176 





Grinding Gages 

Complete line of continuous grinding 
gages covered in 16-page Catalog 59A 
stressing important features and advan- 
tages; illustrated with photos and draw- 
ings to clarify details. Federal Prod- 
ucts Corp., 1155 Eddy St., Providence 
1. R.L. L-6-25 


Clamp Templates 

Three tracing templates of tool 
clamps and components 
created to assist in the design and devel- 
opment of test fixtures, milling fixtures, 
jig components and other tool engi- 
neering applications. PIC Design Corp., 
477 Atlantic Ave., East Rockaway, L.L., 
N.Y. L-6-26 


associated 


Carbide Tools 

Engineering data on 1230 standard 
stock, solid carbide tools and burs pre- 
sented in 148-page Catalog No. 159; 
includes speed and feed charts, ma- 
chining recommendations for all tools 
and numerous metalworking production 
hints. The Atrax Co., Newington 11. 
Conn. L-6-27 
Rotary Table 

Circular presents detailed description 
of 24-in. tilting rotary table modified 
for sidereal rate of rotation; includes 
specification table. Pratt & Whitney 
Co., Inc., Charter Oak Blvd., West Hart- 
ford 1, Conn. L-6-28 


Abrasives 

Twelve-page illustrated Catalog No. 
159 covers SAE specifications for all 
types of abrasive shot, grit and cut 
wire; lists important characteristics, 
considerations and uses for company’s 
line of abrasives, and also includes 
methods and advantages of shot peen- 
ing and impact cleaning and proper 
abrasive mixtures. Outlines quality con- 
trol procedures. The Cleveland Metal 
Abrasive Co., 888 E. 67th St., Cleve- 
land 3, Ohio. L-6-29 


Press Brakes 

Important features in line of mechan- 
ical press brakes presented in detail in 
8-page, illustrated Bulletin No. D-59; 
includes complete specifications of 40 
standard sizes in the series. Dreis & 
Krump Mfg. Co., 7400 S. Loomis Blvd.. 
Chicago 36, Ill. L-6-30 


Measuring Instrument 

Well illustrated 4-page circular ex- 
plains important features and advan- 
tages of precision Go-Devil monitor de- 
signed for use as a_ self-mastering 
comparator, measuring machine or dial 
indicator checker; includes specifica- 
tions and possible applications. Go- 
Devil Instrument Co., 624 Dutchess 


Tpk., Poughkeepsie, N. Y. L-6-31 
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technical shorts 





A POSITIVE system of maintaining 
tight, uniform time and temperature 
controls in heat treating furnaces has 
been developed in the research labora- 
tories of the A. F. 


Holden Co. In- Electronic 
strumentation of | Control System 
the system, which For Heat 
the engineers re- Treating 


fer to as “rationed 

heat energy,” revolves around an elec- 
tronic timer that can be preset at pre- 
determined fix points for both time and 
temperature through two phases of the 
heat treating process, Controls of these 
two functions cannot be changed or 
tampered with once they have been 
fixed electronically and 
started. 


the furnace 


An example of the operation is a 
furnace in which phase one is set at 
1000 F for 20 minutes and phase two at 
1300 F for 20 minutes. The entire 40- 
minute cycle will be completed without 
interruptien and without deviation from 
fixed settings for time and temperature. 

Engineers found during a heat treat- 
ing test on a cylindrical, 133-lb steel 
billet in a luminous wall, gas-fired 
furnace equipped with rationed heat 
energy controls, that fuel cost savings 
during a 180-minute heating cycle 
amounted to more than 16 percent. The 
engineers also point out the advantages 
of excellent equilibrium in heating, uni- 
formity of heat penetration, minimum 
work distortion and absence of thermo- 
couple failure. 

Proper modifications of piping and 
wiring allow adaptation of the instru- 
mentation and controls to any conven- 
tional heat treating furnace. 


* * * 


R... LTS FROM recent research indi- 


cates that ultrasonic vibrations can be 


combined with conventional welding 
methods to improve joining of metals. 
Scientists John N. 
Antonevich and 
Robert E. Monroe, 
working at Bat- 
telle Memorial In- 
stitute, say that 
the experiments with ultrasonic vibra- 


Add Ultrasonics 
To Improve 
Weld Techniques 


tion reveal potential benefits for resist- 
ance welding, brazing and arc welding. 
By reducing surface tension of molten 
metals, it permits more intimate metal- 
to-metal contact. It drives out gas bub- 
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bles which weaken a weld and inhibits 
growth of crystal 
make welds brittle. 


structures which 
Although the technique holds con 


siderable promise, certain problems 
must be solved before ultrasonics can 
be combined with conventional welding 
according ‘to the researchers. Ultrasonic 
vibration increases rates of 
molten metals, and the weld may freeze 
too soon for desirable effects to occur. 


Another problem is that increased re- 


cooling 


action rates may accelerate such effects 
addition, 
found to deliver the 
amount of energy 


as undesirable alloying. In 
means must be 
necessary to vibra- 
tions at the weld zone. 

Besides 


energy in combination with convention- 


possible use of ultrasonic 
al welding methods, “ultrasonic-weld- 
ing” technique already used in some 
industrial welding operations shows in- 
creasing promise. In this process, parts 
to be joined are forced tightly against 
each other, A welding tip vibrating in 
the ultrasonic range is pressed against 
the spot to be welded, usually about 
three seconds. Frictional heat produced 
by vibration at the surfaces to be 
welded, plus the clamping force press- 
ing the surfaces together, causes them 
to bond. Precise nature of this bonding 
is still being studied. 








Never Confuse the No. 8 MARVEL 


with an ordinary Band Saw 
«only the MARVEL is Universal 


re] Only on a No. 8 MARVEL 


can the saw column be 
instantly indexed and 
locked at any angle from 
45° right to 45° left, and 
the saw then fed thru the 
work at the desired angle 
— without moving the 
work. 





ge Only a No. 8 
MARVEL con 


do all of these 


18 cross section. 





Rough to Size and Shape 


a\ 


< 


Miter 


re) Only on oMARVEL 


No. 8 does the 
blade remain at 
@ right engle 
throughout its full 
18” feed traverse, 
Work always re- 
mains stationary. 





ea) Only a No. 8 MARVEL hes 


the large T-slotted wotlk 
toble, with removable quick action 
vise, that permits accurate set-ups 
of work of unrestricted sizes ond 
shapes, special fixtures; Etc. 


“Rough Machine” to size and shape 
with minimun chip waste 


The No. 8 MARVEL is the “busiest tool in the shop” wherever 
installed because it is a universal tool—has both the capacity and 


Index the versatility to handle not only standard sawing jobs but 


‘ml 


fr 
tt 


Beams 


— 





Slotting 


innumerable “trick” and convenience jobs as well. More than 
a metal saw, the No. 8 MARVEL is a fine machine tool with 
machine tool features like: Both power and hand feeds; Depth 
Stops; Automatic Blade Tension; Built-in Coolant Pump; Three 
operating speeds (or six with 2-speed motor). Moisture-proof 
electrical controls that conform to both “J.1.C.” and “MACH- 
shape INE TOOL” electrical standards; Dirt-proof ball bearings, etc. 


If you cut, machine or fabricate metal, this is a sawing 
machine you should know about. Write for catalog. 





ARMSTRONG-BLUM MFG. CO. « 5700 West Bloomingdale Avenue * Chicago 29, U.S.A. 
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who's 


meeting 


and where 
















June 7-12. PENNSYLVANIA State UNI- 


see NEW versity. Machinability seminar. Ad- 






ARDI NAL dress inquiries to Dr. Inyong Ham, at 
model c the university, University Park, Pa. 
-SPEFIYUSTSE- June 9-12. THe Materia, HANnpLine 
land Public Auditorium. Technical ses- 
sions sponsored by American Material Gaertner Toolmakers’ Microscope used to measure 


Institute, Inc. 1959 Exposition, Cleve- 
J Handling Society, Inc. with cooperative | ‘Pia! Piece part. Co-ordinate range 4” x 2”. 
= SLIDES! endorsement of the Society for Advance- Precise measurement to 


ment of Management and the Material 0.0001” and 1 min. of arc 
Handling Div. of the American Society 
of Mechanical Engineers. For details Gaertner 






contact Material Handling Institute of- | Toolmakers’ Microscope 
fice, Suite 759, One Gateway Center, : : : 
* 99 D. Here is a reliable, easy-to-use micro- 
Pittsburgh 22, Pa. . : 
scope for precise measurement of piece 
parts, tools, dies, thread gages, templates, 
June 9-19. Purour University. Short | jigs, fixtures, etc. Ideally suited for mak- 
course in quality control by statistical | 8 4 wide variety of precision measure- 
ments and is especially valuable in re- 
ducing rejects in production work. 
: As , With the Gaertner Toolmakers’ Micro- 
ing Laboratory, Purdue University, | seope you make direct, non-destructive 
West Lafayette, Ind. measurements — no contact, no distor- 
tion, images are sharp and clear. It is a 
J 11-12. P Me’ a basic measuring instrument for inspec- 
wae ~le. RESSED METAL INSTITUTE. tion dept. gage labs, tool and die and 
National sales seminar for metal stamp- | model shops, industrial and research labs. 
ing industry, Bedford Springs Hotel, The Gaertner Toolmakers’ Microscope 
Bedford, Pa. For more details, write to | has a SS ean use by a 
institute headquarters, 3673 Lee Rd., ment Gage Laboratories, and by prime 
< ; , contractors and their subcontractors. 
Cleveland 20, Ohio. With all parties using the same measur- 
ing instrument, inspection procedures 
June 14-18. American Society or | are co-ordinated and disagreements and 


. “ipcoag ejects minimized. 
MECHANICAL ENGINEERS. Semiannual | "© 













methods, university campus. Get more 
facts from The Statistical and Comput- 

















meeting, Chase-Park Plaza Hotels, St. Features that help you get 
Louis, Mo. For further information HIGH SETTING AND REPEATING ACCURACY 
® Low, compact built-in rotary stage reads to 





write to ASME Meeting Dept., 29 W. 1 minute of arc throughout 360° range. 



























LOCK a Re How Tok 0, H. . 4g nr 
rection device. 

. © Straightf d, direct, uncomplicat tical 
production costs go down June 14-19. Society or AUTOMOTIVE eV en sae 
production capacity goes up! | /X6!NeeKs. Summer meeting, Chal- Features that assure you of 

fonte-Haddon Hall, Atlantic City, N. J. EASY, CONVENIENT OPERATION 
BUY CARDINAL Society office, 485 Lexington Ave., New | ® a a cnene Same, Be protec” 
. pe . . : ; measu. , si 
Modern plants require modern tools. The cost is York 17, N. Y., can supply more in- measuring procedure. = 
quickly repaid in increased efficiency and time PY e ne ay location of ocular eyepieces for ease 
saved. ‘ of reading. 
SIZES, 3%”, 4”, 4%” stationary or ° —= epeatnannes and plugs for all 
ivel > - illuminators. 
ae Same June 15-19. American ELEcCTROPLAT- Modifications end accessories to 
SOLD EVERYWHERE ers’ Society. Golden jubilee conven- MEET YOUR EXACT REQUIREMENTS 
tion and exposition, Detroit Artillery | ¢ Thread ond radius templates, camera and spot- 
FAST - SIMPLE q) / . a . . oe ting attachments, fine motion focus, variable 
nasueen F A rmory, Detroit, Mich. Contac t society magnification available. 
if Vw } office, 445 Broad St., Newark, N.J. ° # — a eposias meacuting problem, on 
i} - 8 of representatives wi appy to cons’ 
-ryesaee os thread with you. The service and engineering facilities 
n sur , - : 
screw a ut assure June 15-24. University or MICHIGAN o! e manufacturer are always immediately 


available to help you. 


positive locking. 


Intensive course for practicing engi- 


neers on automatic controls, U of M Gutniduntaniiateads 
campus, Ann Arbor, Mich. Get details 


SEND FOR OUR NEW CATALOG denies Seal Wneaiad: Sadia al Cad. The Gaertner 
CARDINAL MACHINE co. neering. University of Michigan, Ann Scientific Corporation 


Write for Bulletin 147-56 











1819 DANA ST., GLENDALE, CALIF. Arbor, Mich. a et Se. oe 
INDICATE A-6-178-1 INDICATE A-6-178-2 
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June 15-26. University or MICHIGAN. 
Course on standard methods of numeri- 
cal analysis, university campus. Get 
other data from R. E. Carroll, Engineer- 
ing Summer Conferences, University of 


Michigan, Ann Arbor, Mich. 


June 16-19. Cornett UNIVERSITY. 
Eight industrial engineering seminars, 
university campus, Ithaca, N. Y. Ad- 
dress inquiries for more information to 
J. W. Gavett, Seminars Coordinator, 
Upson Hall, Cornell, Ithaca, N. Y. 


June 17-20. NationaL Society oF 
PROFESSIONAL ENGINEERS. Annual meet- 
ing, Commodore Hotel, New York City. 
Society office, 2029 K St., N.W., Wash- 
ington 6, D. C. can supply details. 


June 18-20. AmeRICAN SOCIETY OF 
MECHANICAL ENGINEERS. Applied me- 
chanics division conference, Virginia 
Polytechnic Institute, Blacksburg, Va. 
Obtain other details from society Meet- 
ings Dept., 29 W. 39th St., New York 
1. N.Y. 


June 19. Society or Ptiastics ENGI- 
NEERS, INC., Detroit section. Technical 
meeting on plastics in the automotive 
industry. For information write to Chm. 
John Donalds, The Dow Chemical Co., 
450 Fisher Bldg., Detroit 2, Mich, 


June 22-26. University or MICHIGAN. 
Course on application of stress analysis 
to design and metallurgy. For more in- 
formation write to R. E. Carroll, Engi- 
neering Summer Conferences, 126 West 
Engineering Bldg., Ann Arbor, Mich. 


June 22-26. AmeRICAN SOCIETY FOR 
TestinG MAaArertacs. Annual meeting, 
Atlantic City, N. J. Write to society of- 
fice, 1916 Race St., Philadelphia 3, Pa. 
for more information. 


June 25-27. PENNSYLVANIA STATE UNI- 
versITY. Second biennial foundry con- 
ference. Further information is avail- 
able from conference secretary, W. P. 
Winter, College of Engineering and 
Architecture, Pennsylvania State Uni- 
versity, University Park, Pa. 


June 29-July 3. PENNSYLVANIA STATE 
University. Plastics engineering semi- 
nar. Get more data from Extension Con- 
ference Center, Pennsylvania State Uni- 
versity, University Park, Pa. 


June 29-July 10. University of 
MICHIGAN. Intensive courses on ad- 
vanced numerical analysis, design of 
digital computing machines, and foun- 
dations and tools for operations re- 
search and management sciences. De- 
tails may be obtained from Fred Mon- 
crieff, U of M, Ann Arbor, Mich. 


June 1959 











Milling Cutters — End Mills — Blades — Boring Tools — Arbors Flywheels 


These Lovejoy Products 
can help you Cut Costs! 


The entire line of Lovejoy Milling Cutters and Accessories is 
designed to aid you in getting better production at less cost. 

If you are not now using Lovejoy products, we invite you to do 
so at first opportunity. 


Lovejoy precision-engineered tools include: 


inserted-tooth milling cutters (face, side, end, slotting and 
boring) which feature husky, forged steel housings; exclusive 
Lovejoy “positive-locking” blade assembly; a variety of dozens 
of models and hundreds of sizes. 


Ci) Blades: H.S.S., Vasco Supreme and carbide. These are inter- 
changeable over a wide range of housing sizes, and Type “A” 
face milling blades will fit any standard Lovejoy Type “A” cutter 
of 42” to 24” dia. All Lovejoy blades are carried in stock, ready 
for immediate shipment. Special cutters are a Lovejoy specialty. 





The New JOYDEX is a real performer! 


Among the startling production reports coming in is a 
motor frame, rough-milled at 26 cubic inches per minute 
by an 8" diameter JOYDEX. Finish (with sweep blade) 


was 63 micro inches. Material was 115 Brinnell boiler plate. 





indexable throw-away blades, plus performance like the »* 
above, make the JOYDEX a joy to use—for operator, manag- 


er and treasurer. May we send you our latest spec sheet? i") ps ay 


Catalogs — include: “Face Mill Catalog No. 31; Side Mill 
Catalog No. 32; Type “S” Bulletin; Arbor Catalog No. 33; “Speed 
and Feed” Calculator. Write today for copies desired. 











LOVEJOY TOOL COMPANY, INC. 
Springfield, Vermont, U.S.A. 
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Dial Indicator Repeatability 


The repeatability of “‘Em-re’’ Dial Indicators may not be quite as consistent as a 
photograph—but it comes mighty close! How close? . .. Weil, ““Em-re”’ Indicators 
will repeat consistently to an accuracy of 1/5 a graduation. On a .0001” indicator 
that’s a repeated accuracy of .00002” (twenty millionths) 

You need dial indicator performance like this to measure today’s increasingly 
closer tolerances. With an “Em-re’’ you can measure to these closer limits— 
accurately and dependably. And “‘Em-re” accuracy permits an operator to use 
practically a// of his allowed working tolerance. “*‘Em-re”’ Dial Indicators are fully 
jeweled and completely shockproof throughout the entire range. They are now 
available in all four A.G.D. (American Gage Design) sizes, with 10 ranges from 
002” to 1.000” and graduations in .001”, .0005’’, .00025”, .0001” and .00005”. 

Write for New Catalog D-D 


Patented 


at — a 4 9 ee, oe 





PLEASANT VALLEY, NEW YORK 
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LIVE 
CENTERS 


GUARANTEED TO MATCH 
OR EXCEED, ‘‘CRITICAL’’ 
JOB SPECIFICATIONS 


In the GOLD BAND line Ideal has 
combined the latest production methods with 
their traditionally fine craftsmanship to bring 
you an unequalled standard of excellence in 
live centers, Accurate, (to = 0001”) GOLD 
BAND Live Centers offer “custom” quality 
at production prices. Specify GOLD BAND 
Live Centers and your every need can be 
accommodated from stock 99 times out 
of 100. Ideal’s GOLD BAND Live Centers 
offer savings, simplified operations and 
higher lathe output both in quantity and 
quality. Contact your distributor today or 


Send hor 


Complete catalog data 
and specifications. 


PRECISION 
FITTED 
BEARINGS 


Ideal Live Centers fea- 
ture precision machined 
ond hardened ball 
and/or roller bearings 
for superior accuracy 
and performance. Sealed 
to keep dirt out, 

grease in 


A COMPLETE LINE FOR EVERY WEED... SPECIALS, 100! 


IDEAL INDUSTRIES, Inc, 


4152-F Park Ave., Sycamore, Ill. 
DISTRIBUTED BY THE NATION'S LEADING 
| INDUSTRIAL DISTRIBUTORS 
USE READER SERVICE CARD; INDICATE A-6-180-2 
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A Dictionary or Metatturcy—By A. D. 
Marriman, Published by Pitman Publish- 
ing Corp., 2 W. 45th St., New York 36, 
NV. Y. Price $25. 420 pages. 


Advancing technology demands precise 
definitions if techniques developed by en- 
gineers and researchers are to be communi- 
cated to others for additional research in 
the field. This book is a comprehensive 
work including the more recently evolved 
definitions found in atomic energy as well 
as the more general terms found in metal- 
lurgy and metallurgical research. This dic- 
tionary provides about 7000 definitions 
with ample cross references to insure that 
the reader will have no difficulty in finding 
the desired term. Included as appendixes 
are a table of common abbreviations and 
symbols, a table of abbreviations used in 
foreign literature and a table of physical 
properties and methods. 


AUTOMATION IN MANAGEMENT—By James 
R. Bright. Published by the Div. of Re- 
search, Graduate School of Business Ad- 
ministration, Harvard University. Price 
$10. 280 pages. 


Automation, with its aura and manless 
control of manufacturing activity appar- 
ently has potential significance for man- 
agement. If the claims popularly made for 
automation are correct, it would appear 
that management would have to make im- 
portant changes. This book is the out- 
growth of field research to determine the 
impact of highly automatic production 
facilities on management. The study is 
divided into three parts, the first of which 
is the ‘Nature of Automatic Manufactur- 
ing.” Seventeen levels of mechanization 
ranging from hand operations to machines 
that anticipate the required performance 
and adjust themselves accordingly prior to 
the event are discussed. 

Using the background of the nature of 
mechanization, the second part, “Experi- 
ences with Automation” is developed. The 
background and technique of 13 automa- 
tion programs with such diverse manufac- 
turing activities as automobiles, engine 
plants, a feed mill, fertilizer plant, an oil 
refinery, a bread bakery, a coal mine and 
electrical parts manufacture plant are in- 
cluded. The variety of objectives and 
motives of automation in these plants is 
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found surprisingly broad. Advantages of 
the equipment lead to (1) a reduction of 
costs, (2) operational improvements, (3) 
improvements in working environment, and 
(4) product advantages, as well as a striv- 
ing for survival. These areas comprise the 
major categories for industry’s motivation 
toward automation. 

The third part of the book deals with 
the four “Critical Areas of Automation” 
maintenance, labor, sales and management 
itself. Since down time is costly in auto- 
mation, it is something that must be care- 
fully planned and may even become a 
major managerial responsibility. The book 
contains a thoughtful interpretation of ex 
periences of industry in this field. 


DESIGNING FOR Propuction—By Edward N. 
Baldwin W. Niebel. Published by Richard 
D. Irwin, Inc., Homewood, Ill. Price $8.40. 
660 pages. 


Principal engineering materials as well 
as manufacturing processes are described in 
this book from the product design view 
point. Information is presented to help the 
designer select a material best suited for 
his design with respect to processing, serv- 
ice life, first costs and maintenance require 
ments as well as function. 

The standard manufacturing 
including metal forming and shaping, cut 
ting, joining, finishing, inspection, assem- 
bly and packaging are described and an 
alyzed. Other sections include a _ general 


processes 


discussion on patents and case histories of 
improved products. In the case history 
section, the history of the product being 
studied is discussed, planning its design, 
experimental work, redesign for produc- 
tion and comments on the case history. 
Actual studies on the improved design and 
selection of properties for a new product 
are illustrated. 


IntRopUcTORY GrapHuics—By J. Norman 
Arnold. Published by McGraw-Hill Book 
Co., Inc., 330 W. 42nd St., New York 36, 
N. Y. Price $7.75. 555 pages. 


Graphical solutions to engineering and 
mathematical problems are emphasized in 
this engineering drawing book. It is de- 
signed to help the student in the graphic 
representation of objects, data and physical 
phenomena as well as the solution of space 
and graphical analogue problems. 


ADMINISTRATION OF SALARIES AND INTANGI 
eLe REWARDS FOR ENGINEERS AND SCIEN 
rists—By John W. Riegel. Published by 
Bureau of Industrial Relations; University 
of Michigan, Ann Arbor, Mich. Price $6. 
214 pages. 


Need for the services of engineers and 
scientists appears to be greater in the im- 
mediate future than at any other period. A 
study of their utilization and motivation is 
most timely. This book reports the findings 
of such a study. On the basis of it, the 
author suggests ways to motivate these men 
to do their best work 
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Now...B & § Offers 










Thriftmill 
Brings 
“Throw Away” 
Tool Concept 
to End Mill 


Operations! 


Why is the initial price of the 
NEW B & S Thriftmill 15 to 20% 
less than conventional end mills 
at a time when most other metal- 
working costs are rising? 


This is a new exclusive design, a 
product of B & S progressive en- 
gineering and manufacturing 
techniques. The Thriftmill can 
be produced faster, more effi- 
ciently and therefore costs less. 
Demand for the new Thriftmill 
is so phenomenal—large volume 


production lowers manufacturing 
and distribution costs. 


FOR THAT EXTRA EDGE IN PRODUCTION 


Brown & Sharpe me 


CUTTING TOOL DIVISION 


HIGH SPEED STEEL CUTTERS 
NELCO CARBIDE TOOLS 
END MILLS 


—_— 


PROGRESS IN PRECISION FOR OVER 125 YEARS 


20% Savings on 80% 
of End Mill 
Applications! 








Shop tested on profiling, slotting, 
peripheral milling and many other 
general end milling operations, 
the Thriftmill excels in over 80% 
of production applications. The 
new Thriftmill may mean new 
end milling economy and effi- 
ciency for you. 


Ask your Distributor about the 
New B & S Thriftmill today! 
Send for new CONDENSALOG 
—easy to use specifications and 
prices on over 3300 “‘standard”’ 
cutters and end mills to: Cutting 
Tool Division, Brown & Sharpe 
Mfg. Co., Providence 1, 

Rhode Island. 


= 


(eat 


ot ws lt 
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a super-hard cemented carbide for 
high speed, high precision machining of steel 


CARMET CAGOG 


now added to Carmet’s crater-resistant 6OO series 








Here’s a new product of Allegheny Ludlum research to help 
you meet today’s demand for high speed machining of steel. 
It’s an ultra hard tungsten carbide with unusually high crater 
resistance, wear life and high strength at high cutting tempera- 
tures. CA604 operates in the fast cutting ceramic areas, com- 
bines high velocity finishing with light to medium feeds. Field 
tested for more than a year, CA604 is offered in Indexable 
Inserts and blanks for mechanical holders. 


CARMET OFFERS A CARBIDE GRADE FOR CUTTING ANY STEEL ALLOY 


Relative Characteristics of Carmet Metal Cutting Grades 
CA 604 This chart shows how grades in the CA-600 Series compare in crater resistance, edge 


wear resistance and shock resistance. The units of measurement indicate only relationship 
Extra hard for high speed, 
st hint between grades, not efficiency. 


CA 605 
For fine finishing and high ve- CRATER 


SHOCK 
locity cuts of steel. RESISTANCE RESISTANCE 
CA 606 ‘ 
For lighter cuts on all steels 
and magnetic alloys 
CA 608 Y 
For light cuts on all steels, 
croter resistance, 
CA 610 
General purpose steel cutting; 
shock resistance. 


Your Carmet Distributor carries Carmet standard tools, 
Write for new Catalog C-16 holders, and Indexable Inserts in stock, assures prompt 
delivery and will aid you in selecting the proper grades 
and styles for economical machining. Call him today or 
ae ee Carbides write Allegheny Ludlum Steel Corporation, Carmet 
or industry Division, Detroit 20, Michigan. 
This 32-page first edition contains r 
prices and complete specifications . 
on Carmet’s full line of cemented 
carbide tipped tools, Indexable 
Inserts, blanks and holders. Speed 
and feed charts, grade comparisons 
and ordering information included 


ADDRESS DEPT. TE-18) 


CA-610 
CA-608 
CA-610 
CA-605 
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CEMENTED CARBIDE DIVISION OF a 
ALLEGHENY LUDLUM STEEL CORPORATION af 
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Design Factors 
Affecting 
Machine Efficiency 


By Kurt O. Tech 


Vice President Engineering 
The Cross Co. 
Detroit, Mich. 


I. PREPARING for an automatic pro- 
duction operation, the degree of plan- 
ning that goes into two important areas 
helps determine the final efficiency of 
the production facility. They are: 
|. Processing the parts to be manu- 
factured for optimum efficiency and 
consistent with produc 
tion and quality requirements 
Establishment of specifications for 
machine tools, or the selection of 
machine tools and allied equipment 


economy 


that satisfy definite requirements in 
addition to ability to perform op- 
erations processed. 

These two phases of preproduction 
planning can be a source of added 
profit or dissipated profit. It depends 
on the length of planning, analysis and 
forethought going into each area. 

In processing, this planning in depth 
is usually achieved. In selecting ma- 
chine tools or in setting machine tool 
specification, a number of considera- 
tions are treated superficially or over- 
looked that contribute to the ultimate 
efficiency, economy and trouble-free 
operation of such production machine 
tools. Some of those overlooked include 
factors in flexibility, accessibility, tool 
changing, electrical arrangement, work 
height and indentification. 


Flexibility: In its simplest terms, 
flexibility is provided by maximum in- 
terchangeability of major and minor 
machine tool parts and components. 
Such interchangeability is facilitated 
by maximum standardization in design, 
dimensions and tolerances. There are 
three areas of standardization which 
lead to flexibility in machine tools. 
They are (1) industry standardization; 
(2) builders’ standardization; and (3) 
custom standardization. 

Industry standardization takes in all 
standards developed by the machine 
tool and allied industries over a period 
of years. Screws, electric motors, tool- 
tapers and chucks 
are typical of many of the items. Fig. 1. 

Not as well known, but of great im- 


holders, machine 
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portance in achieving flexibility in pro- 
duction machine 
toolbuilders’ standards. They have been 
developed by individual machine tool- 
builders for the purpose of providing 


machine tools, are 


greater interchangeability between com- 
ponents of machines. Components 
which have been standardized in this 
way are standard way type feed units, 
quill type feed units, wing bases, col- 
umns, center base sections, as well as 
transfer mechanisms. 

Development of standards by pro- 
gressive machine toolbuilders has _re- 
sulted in a new concept of machine 
construction commonly called the 
“building block” concept. Properiy de- 
veloped these standards should provide 
the following features: 

1. Identical hole patterns for mounting 
all units to the machine base in 
cluding wing bases, brackets, col- 
umns or any special units which 


Fig. 1. Control unit used in conjune- 
tion with a transfer machine to signal 
the operator that a tool needs chang- 


may be required 

Keyed location of units to the ma- 
chine to permit shifting of units 
from station to station in a mini 
mum time and with complete ac 
curacy, 

Provision for complete utilization of 
all idle stations on the machine at 
a future date without any need for 
additional machining. 

Fig. 2 shows a portion of a transfer 
machine illustrating all of the above 
features. It is important that these 
standards provide true 
Many times building blocks 
are constructed to tolerances which do 
not permit their interchangeability. It 
is common 


interchange- 
ability. 


manufacture 
building blocks to a standard and then 
remachine at assembly in order to make 


practice to 


them fit the machine. This destroys 
much of their value as flexible compo- 
nents. When flexibility is your goal in 
machine tool planning this interchange- 


ing. On the same unit, tools are preset 
to reduce the machine down time to a 
minimum during maintenance, 
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MACHINE 


for small parts 
assembly 





offers a basic 
operating principle 
almost endiess in 
its applicability to 
cost reduction. 





ar Emhart Manufacturing Co. 
me, Hudson, New York 
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Fig. 2. Portion of a transfer machine 
illustrating the use of standardized hole 
patterns and keyed locations for 


changes. 


ability should be carefully studied. 

Standardization of custom compo- 
nents within a specific machine is usual- 
ly even less well known and considered. 
It usually revolves around fixturing and 
other components which are directly 
related to the part being machined. 
Standardization of locating pins in all 
fixtures throughout a_ transfer line 
would probably be the most commonly 
known standard of this type. Yet, there 
are many lines in which this standard- 
ization was not achieved. 

Common hole patterns for mounting 
all fixtures on one or more transfet 
lines are another illustration of this 
type of standard. They make it possible 
to easily move fixtures from one se¢ 
tion to the other. 

Designs incorporating separate sim- 
ple bushing plates with a standard in 
terchangeable hole pattern mounted 
throughout the machine is another ex- 
ample of machine standards. Use of 
this standard bushing plate permits the 
addition of holes, the moving of holes 
in any station, or shifting complete 
stations in the machine with a minimum 
of machine disassembly, a minimum of 
cost where parts must be scrapped, 
and without any changes to major ma- 
chine components. 

A good illustration of the benefits 
derived = from flexibility 
through standardization in machine de- 


optimum 


sign occurred on two transmission case 
lines recently installed. The two lines 
were developed for production of four 
aluminum automatic transmission cases 
One line, designated as the short line. 
was designed to produce Case A. A 
second line, called the long line, was 
designed to simultaneously process all 
four cases (A. B.C and D) without any 
changes in machine setup. This versa 
tility was achieved by means of sensing 
devices in the machine that direct the 
flow of the various cases through the 


line and where required actuate ma- 
chine and material-handling units. 
Since these machines were installed, 
two major changes in production plan- 
Because of 


ning have taken place. 


changing sales requirements, — trans- 
mission Case B became the high pro- 
duction case. The short line therefore 
was converted from processing Case A 
to processing Case B at the cost of only 
2.3 percent of the original capital 
equipment cost. 

In addition, a new transmission Case 
E has come into being and the long 
line was altered to handle this case 
in addition to the four original cases 
at a cost of only 2.8 percent of the 
original capital equipment cost. All 
of this was made possible without af- 
fecting the production rate of either 
line because the design incorporated 
the flexibility features just described. 
Most important were the custom stand- 
ards developed for this particular line. 


Accessibility: Wliile a machine must 
be designed to perform the maximum 
amount of work in the minimum 
amount of floor space, decisions relat- 
ing to “size” are rarely clear cut. In 
many cases, allotment of slight addi- 
tional floor space will reap great 
rewards in machine efficiency by pro- 
viding sufficient space for proper ac- 
cessibility. 

Since maintenance factors determine 
machine efficiency, every consideration 
must be given to minimize frequency 
of down time and, more important, 
minimize the amount of time it takes 
to put the machine back into operation 
once it is down. Accessibility is one of 
the most important provisions in ma- 
chine design to effect shortest possible 
down time. 


Tool Changing: Since tool changing 
is the one greatest cause for machine 
down time, every provision should be 


Fig. 3. Machine base designed to facili- 
tate component changes so the units 
ean be removed without taking off 
heavy parts. 
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aces mt | new STRIPPIT 
i teal a tte tae |e OUNCHING UNITS 


adopting quick change, preset tooling 
wherever possible and in providing in- . : 
vyection and tool setting of the ma. | With DUAL-RANGE capacity ! 
chine. “Ready” tooling should be 
stored close to the machines on which 
they are employed with machine con- 
trol units similar to the one with tool 
setting gages shown in Fig. 1. Tool 
change systems in transfer machines 
are not inherited with transfer machine 
installations, they must be planned. 


Electrical Arrangement: The plan- 
ning and design of the electrical con- 
trol system, together with the control 
console, is another key factor to be 
considered. The basic design of most 
control systems for operating machines 
automatically are quite similar. How- 


ever, the system must satisfy certain 
@ Strippit unit with 


“maintenance” requirements. In a 
mechanical springs 


machine as complex as a modern trans- for piercing up to 
fer installation, failures will sometimes 500 mild steel 


TO REQUEST COMPLETE PAPERS 

WRITE TO THE ADDRESS AND @ Up to .500 mild steel, using removable Strippit mechanical springs 

ORGANIZATION INDICATED AT @ Up to .750 mild steel, with interchangeable Strippit Hydra-Springs 

THE END OF EACH ABSTRACT ‘ ot or fins 

@ Convertible from .500 to .750 capacity in seconds, at minimum cost 

@ One heavy-duty holder for both capacity ranges 

occur and it is essential that such fail- 

ures be located quickly and corrected. 
Proper control panel arrangement is 


@ Readily replaceable punch tips and dies — round, obround, 
square, shaped 


also necessary to reduce the time re- @ Keyed punch body keeps punches accurately aligned 
quired in trouble shooting. Building- 


block arrangement in control panels USING STRIPPIT USING STRIPPIT 
pays great dividends. First, it provides MECHANICAL SPRINGS HYDRA-SPRINGS 





the same flexibility for rearrangement 
” Max. material thickness M Max. material thickness 
. ‘ h ax, punch dia 
of machines as was pointed up earlier Max. punch dia (mild steel) p (mild steel) 





on mechanical components. In addition, ; —— - 
it results in a control cabinet consisting | 1.375 . 


— 1.250 .500 
1.250 —_ 


1.375 .375 


of multiples of one or more simple cir- 
cuits, rather than a cabinet containing 


1.125 .625 


one large complex circuit. 














1.125 . 1.000 .750 





Work Height: Important factors to 
be considered in machine planning and 
design are work height and structural 


arr 1. Mechanical springs are easily replaced 
rigidity. These factors must not be q 


with Hydra-Springs for punching up 


compromised for such considerations to .750 mild steel 
o id ba) 


as operator loading heights or existing 
conveyor heights. Many times, such ; oo } 

restrictions seriously affect machine , e WRITE TODAY for the new Strippit 
rigidity and proper machine propor- J Sag General Catalog. Kt covers all detetl 
tions with the base elements. Space , on (hls and ab ohne gps GR... 
must be provided through the machine y ples the savings in tesling and peees 
for chip conveyors, automatic lubrica 7) ‘il ne teened wis Ge Sanam con 
tion systems, coolant systems, hydraulic ? ae th ceeaaate 
systems and air lines without sacrificing 


needed rigidity. TRI PPIT a " 
WALES INC. ne PAILLE 


Identification: In any complex ma oS 
hi Tr es 211 Buell Road « Akron, New York Vsraie? 
chine tool proper identification of com- 


ponents is important. Almost any type Vanufactured in Canada by: Strippit Tool & Machine Company, Brampton, Ont. 
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New C-800 easier to 
read, easier to use 


Chrome Clad. Hasy to read because jet black numbers 


stand out sharply against soft, nonglare chrome. 


Wide-Open, Double-Length Vernier. Reading is unob- 
structed with wide-open vernier. Graduations are twice 
as far apart as on standard vernier scales. 

Bar at Front. Bar is at front of base, gets closer to work. 
Permits the machinist to read directly to zero. 


Three-Point, Adjustable Gib. Gives uniform sliding action 
... holds jaw rigidly parallel to base at any position on bar. 


Always buy from your Lufkin distributor. He knows pre- 
cision tools. His stock is maintained to fit your needs. He 


is always ready to give you prompt and reliable service. 


UFKI HEIGHT GAGES 


TAPES + RULES +: PRECISION TOOLS 
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of maintenance requires that a main- 
tenance man identify either the com- 
ponent upon which he is working or 
the proper function of that component 
in the machine tool. This information 
does no good on drawings in the files 
of the manufacturing department or the 
plant engineering department. It must 
be available on the machine at the 
component on which the trouble occurs. 

This can be achieved only by proper 
tagging on the machine, not on the 
component. Valves, limit switches and 
cylinders must be tagged for function, 
for identification in the hydraulic or 
electrical circuit, and for purchase 
specification. Relays, timers, starters, 
wires and hydraulic lines must be 
identified so that they can be used to 
trace circuits. 

Successful machine designs are 
achieved only through careful attention 
to the details. This holds true on both 
simple and complex machines. It is 
important in planning for new produc- 
tion facilities to analyze in depth—to be 
positive that the tremendous trifles that 
are so important to machine efficiency 
will be working for and not against us. 
Based on a paper presented at the National 
Production Meeting of the Society of Auto- 


motive Engineers, Inc., 485 Lexington Ave., 
New York 17, N. Y¥ 
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Low-Temperature Applications 


By Joseph Meisler 


Philips Electronics, Inc. 
Instruments Div. 
Mt. Vernon, N. Y. 


Low Temperature Steel Harden- 
ing: The tool industry uses low tem- 
perature quenching for dimensionally 
stabilizing such precision items as 
gages, cutlery and surgical instruments. 
Extreme stability is effected by cooling 
the parts to minus 150 F or lower. At 
this low temperature, the steel is hard- 
ened by the almost complete transfor- 
mation from the austenite to the mar- 
tensite state. Instead of storage for a 
number of years, stability can be ef- 
fected in a matter of hours. 

Considerable improvement in_ tool 
life has also been reported as a result 
of incorporating a cold treatment into 
the heat-treating cycle. For example, 
cold forging dies of 1 percent carbon, 
5 percent chromium, 1 percent molyb- 
denum steel for the production of 
screwdrivers were hardened to R,-60 
by ordinary procedures without danger 
of cracking. By refrigerating these dies 
below minus 150 F for 10 hours and re- 
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tempering them at 200 F, hardness in- 
creased to R,-65 and the life was dou- 
bled. 

Shrink Fitting Assembled Parts: 
Contraction by refrigeration has be- 
come an important method of obtain- 
ing close-fitting parts. It avoids the 
danger of softening heat-treated parts 
which is possible if heating is used to 
expand the female member of the as- 
sembly. 

Aging of Aluminum and Magne- 
sium Alloys: Some aluminum alloys 
are softened by quenching from a suit- 
able temperature and develop their 
maximum strength by precipitation 
hardening after this treatment. This 
precipitation hardening or aging occurs 
at room temperature and makes the 
alloy difficult to work. Aging can be 
retarded by storage at low tempera- 
tures. The latter has been applied to 
aluminum alloy hydraulic valve cast- 
ings. Before treatments were employed, 
many parts were spoiled by tearing 
during drilling and tapping, and were 
frequently distorted severely. After re- 
frigeration below minus 150 F, the 
valves could be drilled and tapped 
without tearing and close dimensional 
tolerance could be held. 

Other Applications: Chilling of 
250 F and low- 
er temperatures prior to forging or 
rolling increases its strength and hard- 
ness. 


stainless steel to minus 


Much interest was recently shown in 
the use of Norelco cold chambers for 
the afore-noted metallurgical applica- 
tions. 13-cubic- 
foot capacity proved very satisfactory. 
Thus, a charge of 150 pounds of metal 
placed in the box at ambient tempera- 
200 F 

less than four hours; with a maxi- 
mum charge weighing three tons, the 
time was two days. 


Test results using the 


ture was cooled down to minus 


Based on a paper presented at the 1958 Cryo- 
zenic Engineering Conference at Boston, Mass 
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Dynamic Structural Test 


By Gerald Klaasen 


Chrysler Corp. 
Detroit, Mich. 


Stress levels associated with these 
dynamic loadings seldom cause difficul- 
ty in modern automotive body struc- 
tures. However, the accompanying de- 
flections must be carefully evaluated to 
avoid car-shake problems. 

To achieve a body structure which 
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STAMPING COSTS 


Combine Operations 


on a NILSON! 


1” Wide 

Stamping costs soar when 
additional operations must be 
performed. But a Nilson 4-Slide 
with built-in press combines 
stamping and forming into one 
automatic operation.. 
ondary handling... 
product uniformity. 


.ho sec- 


. ensures 


The electronic component shown 
at left is made of spring-tempered 
Phosphor bronze, .010” thick. 
Specifications called for .0002” 
tolerances on critical dimensions 
—and allowed a total cumulative 
error of only .001”! 

Solution: A simple progressive die 
and ingenious 4-slide forming 
tools are producing this piece at 
the rate of two finished parts per 


4%" Wide 


second. Production costs are sub- 
stantially lower than if tooled for 
a conventional press. 

With nine standard working 
Nilson 


production performance 


motions available on a 
4-Slide, 
is limited only by the ingenuity 
of the tool designer! 

forms or 
Nilson’s 


techniques can 


produce wire 
small metal stampings, 
4-slide 
point the way to lower costs. 


If you 
forming 


Send prints or sample parts for 
engineering recommendations. 


Write today for the Nilson 
General Catalog on Automatic 
4-Slide Equipment. 


Parts & production data, courtesy of 


Plaza Tool & Die Corp., 


THEA 


Se 


606 oe Avenue ¢ 


Long Island City, N.Y. 


NIELSON 


i © Oh 5 OP. an.) a On s ms ee On O) 


Shelton, Conn. 


AUTOMATIC WIRE & RIBBON METAL FORMING 4-SLIDE MACHINES e WIRE & STOCK REELS @ WIRE 
STRAIGHTENING EQUIPMENT @ AUTOMATIC STAPLE FORMING MACHINES @ SPECIAL WIRE FORMING EQUIPMENT 
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in 


over 


weight 


answers 


to 


structure at shake frequencies? 
Does the suspension do as good a job 
as can be expected from it in mini- 
mizing the magniture of forces which it 
soundness and yet is light 1 ” Ms 
puts into the structure? 
it is necessary to know the 
the following questions : Are these forces transmitted into the 
a - . Py 
structure at such locations and in such 


Are the natural frequencies of twisting directions that they will evoke mini- 


and bending of the structure such that mum structural response? 


they 


resonances 


Is th 


tural damping 


Are 


ere 


the 


ot “tuned in” to suspension ; 
~ sin’ te P Electronic testing equipment plays a 
? 

very important part in answering these 
a reasonable amount of struc- questions. 


, 


Based on a paper presented at the National 


dynamics of the engine on its Passenger Car, Body and Materials Meeting of 


mountings such as to absorb the maxi the Society of Automotive Engineers, Inc., 485 
amount of energy from the Lexington Ave., New York 17, N. Y¥ 
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FAMCO AIR PRESSES 


Single Acting 


Do you produce any parts that look like 
these? If you do and you want to produce 
them faster and at a lower cost, try 
a Famco Air Press. Discover today how 
these versatile, precision-built Air Presses 
can increase your productivity, profitably 
for you. 


Send for the Famco Air Press Brochure now. 
b 


machine company 
3132 Sheridan Road © Kenosha 6, Wis. 


PRESSES... AIR, ARBOR, POWER, FOOT 
SQUARING SHEARS, MILLING MACHINES, BAND SAWS 
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Sacio 
Dr. Arnold D. Hestenes 


Director 
Operations Research Section 
General Motors Corp. 
Detroit, Mich 


The expression “Sacio,” coined spe- 
cifically for this discussion means stor- 
age, arithmetic and logic, control, input, 
and output. These five items are the 
basic components of a modern electron- 
ic computer. These five components are 
interrelated. 

The electronic computer is a very 
powerful but versatile tool. Its reper- 
toire of instructions contains a set of 
decision elements. Through the use of 
these decision elements, the compute! 
can change its course of action during 
processing, depending on the results of 
the processing itself. This ability has 
given the computer the name “electron- 
ic brain.” In_ reality, however,: the 
computer can select only one of a set 
of predetermined courses ot ac tion: 
therefore, it is the analyst who prepares 


TO REQUEST COMPLETE PAPERS 
WRITE TO THE ADDRESS AND 
ORGANIZATION INDICATED AT 
THE END OF EACH ABSTRACT 


the program who must recognize and 
prepare adequate solutions to all pos- 
sible alternatives. 

The fact that the instructions are 
stored within the memory in coded 
form provides the ability to alter and/or 
create instructions as the program 
progresses. The computer can recog- 
nize a group of characters as an in- 
struction or as a collection of data. The 
operations provided are applicable to 
the characters which form an instruc- 
tion just as well as to characters which 
represent data. Consequently, com- 
puters have the ability to modify in- 
structions 

The speed with which these comput- 
ers operate is the speed of electronics 
and is measured in millionths of a 
second, Therefore. jobs which require 
weeks or months by manual methods 
can be done in minutes by electronic 
methods. Not only are these machines 
fast. but they are fantastically accurate 
Electronic data processing is by far 
the most accurate method of data proc 
essing and scientific computing which 


known or in use today 
Based on a paper presented at the National 
Production Meeting of the Society of Automo 
tive Engineers, Inc 485 Lexington Ave., New 
York 17, N. Y 
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Jessop buys Steel Warehousing Corporation 
...another reason for your confidence! 


When you specify Jessop specialty steels, you’ve got good reasons for 
that decision. For example .. . 

With Jessop, you’re dealing with success. Although it’s only two years 
since the acquisition of Green River Steel, Jessop now adds Steel Ware- 
housing of Chicago. Already a two million dollar expansion of warehous- 
ing facilities is underway. 

This fast growth didn’t just happen. It results from the Jessop policy 
of producing the highest quality specialty steels and keeping delivery 
promises! 


Yes, you have good reasons to be confident when you specify Jessop. 


VMA 6721 


Subsidiary Companies 


JESSOP 


STEEL COMPANY 


Washington, Pennsylvania 


Green River Steel Corporation, Owensboro, Kentucky Jessop Steel International Corporation, New York City 
Jessop Steel of Canada, Ltd., Wallaceburg, Ontario Steel Warehousing Corporation, Chicago and Broadview, Ill 
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Important 
new discovery 
for users of 


resinoid-bonded 
diamond wheels 


YOU CAN DEPEND 





The Diamond Research Laboratory has just completed one of the most 
exhaustive research projects ever conducted in the diamond abrasives 
field. A total of 700 pounds of hardest carbide was ground. Over an 
eight-month period, 600 separate tests were run with 145 resinoid wheels. 
These tests were made to evaluate a completely new type of natural 


diamond grit. 


The results are impressive: from 30% to 50% longer wheel life than 
was possible with the old natural grit. Why the spread? Because there’s 
no such thing as an average job, so you can’t strike an average figure. 


3ut whatever the job, this new natural grit is a vast improvement. 


Selected Natural Diamond (SND-RESINOID) was researched 
especially for users of resinoid-bonded wheels. This grit will be avail- 
able to your wheel manufacturer. Next time you order a resinoid 


wheel, specify SND-RESINOID. He’ll know what you mean. 


ON NATURAL DIAMONDS 


INDUSTRIAL DISTRIBUTORS (SALES), LTD. 
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District Representative and Distributor 


BALTIMORE, MO 
N. B. Cochrane Co. 
344 E. 33 Street 
HOpkins 7-4884 
BIRMINGHAM, ALA. 
Air & Hydraulics Engineering, Inc. 
3017 - 6th Avenue 
Alpine 2-610! 
BOSTON, MASS 
Pearse-Pearson Co., Inc 
945 Great Plains Ave., Needham 
Hillcrest 4-1090 
BR EPORT, CONN 
Pearse-Pearson Co., Inc. 
2362 Main St., Stratford 
DRexel 8.2992 
BUFFALO, N.Y 
Goll-Hanford Corp. 
5544 Moin Street 
S$Pring 7200 
CHARLOTTE. WN. ¢ 
L. W. Kinnear & Co. 
1909 Shoreham Drive 
EMerson 6.2703 
CHICAGO 
Walter Norris Engineering Co. 
20 North Wacker Drive 
STote 2-2804 

LEVELAND, OHIO 
F. & W. Ursem Company 
1548 W. 117th Street 
LAkewood 1-9136 
DALLA TEXAS 
Leo J. Schindler Co. Inc. 
2133 Butler Street 
LAkeside 8-0517 
DAYT N OHIO 
K. C. Mosier Company 
628 South Ludiow 
BA 4-9805 
DENVER, COLORADO 
E.C. Wild Compony 
1163 South Cherokee St. 
SHerman 4-1253 
DETROIT, MICH 
William H. Nash Co. 
9212 Greenfield Rd. 
BRoadway 3.7493 
EVANSYV t NL 
Neff Engineering Co. 
2509 Washington Avenue 
GReenleaf 7-4141 
FLINT Mm 
William H. Nash Co. 
309 Patterson Bidg. 
CEdor 4.3634 
FORT WAYNE, IND 
Neff Engineering Co 
2339 Crescent Avenve 
EAstbrook 7391 


GRAND RAPIDS, MICH 
William H. Nash Co. 

1974 So. Division Avenue 

GL 2-0929 

HARTFORD, CONN 
Pearse-Pearson Co., Inc. 

1005 B Farmington Ave. Plaza 
JAckson 3-5261 
HONOLULU, HAWAII 
Chapson Brothers Ltd. 
863 Holekauwila St. 
HUNTINGTON . 
K. C. Mosier Company 
P.O. Box 1602 
HOUSTON, TEXA 

Leo J. Schindler Co., Inc. 
320 South 66th Street 
WaAlnut 3-2525 
INDIANAPOLIS, INI 
Neff Engineering Co. 
1955 Central Avenue 
WaAlnut 5-5311 
JACKSONVILLE 


57-306 


FLA 


Air & Hydraulics Engineering, Inc. 
3: 


P.O. Box 432 

KANSAS CITY, MO 

Ellis Akin Engineering Co. 
2934 Cherry 

WEstport 1-9189 

LOS ANGELES, CALIF 

The Teglen Enginéering Co., Inc. 
1942 Huntington Drive 

South Pasadena, Calif. 

RYan 1-2856 

LOUISVILLE, KY 

Charles Weber Co. 

536 Eastern Parkway 

MElrose 7-2574 

MILWAUKEE, WISC 

C. L. Thompson Co. 

4417 W. Lisbon Avenue 
Hilltop 4-4817 
MINNEAPOLIS 
H. U. Rogness 
1419 - llth Avenue 

FEderal 3.5595 

NEWARK, N. J 

K. E. Knotts Company 

200 North Ave. 

Westfield, N. J. 

ADoms 2-8700—New Jersey 
BArclay 7-7455—New York 
OKLAHOMA < TY OK A 
Nix Industrial Supply Co. 
2702 South High Street 
ORange 7-6623 
PHILADELPHIA, PA 

J. A. Moody Company 

10 West Avenuve—Wayne, Pa. 
MUrroy 8-3750 


MINN 


PHOENIX 
Air-Draulics Co. 

3135 North 29th Avenue 
Alpine 8-6441 


ARIZONA 


PITTSBURGH, PA 
Leonard R. Nourie, Inc. 
2414 W. Liberty Avenue 
LOcust 1-1628 


PORTLAND, OREGON 
Power Transmission Products 
1107 N.W. 14th Avenue 


CA 7-1271 
ROCHESTER, N 
Goll-Hanford Corp 
1644 Monroe Ave 
GReenfield 3-8323 
PROVIDENCE, R 
Pearse-Pearson Co., Inc. 
420 Industrial Trust Bidg. 
GAspee 1-2557 
ST. LOUIS, M 
Sturgis Equipment Company 
601 South Taylor Avenue 
Olive 2-5380 

AN FRAN >», CALIF, 
Airdraulic Industrial Products Co. 
1104 Carolan Ave., Burlingame 
Di 2-7297 
SEATTLE. WA 
George W. Warden Co. 
1305 Dexter Avenue 
ATwater 3-144] ATwater 3-0622 
SHREVEPORT, LA 
Horris Frederic & Co., Inc. 
100 Edwards Street 
SHreveport 5-7455 
SYRACUSE, N 
Ralph W. Earl Company 
530 East Washington Street 
GRanite 5-5145 
TULSA, OKLAHOMA 
Nix Industrial Supply Co. 
2525 Sand Springs Road 
Diamond 3-8916 


ANADA 


ZI 


MONTREA LACHINE 
Cowper Company Limited 
515 Fourth Avenve 

ME 7-6746 

TORONTO 

John Spotton Company, Ltd. 
21 Carson Street 

Clifford 9-3788 

Galbraith & Sulley Ltd. 
1331 West 6th Avenue 
REgent 8.5121 





Norgren representatives and stocking distributors are located in the ; 
42 principal industrial areas in the United States and in 25 foreign countries. 


A telephone call to your nearby 


Norgren representative will bring quick, 
expert engineering service. 









It tts Norgren... $s Oependable. 





3447 SOUTH ELATI STREET © ENGLEWOOD, COLORADO 
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YET I-T-E'S INSPECTION FORMULA 
GUARANTEES PRECISION AS PRODUCTION RATES MULTIPLY! 


“We've found a practical method to retain precise quality 
in the many small parts we make to go into our circuit 
breakers,” says the Small Air Circuit Breaker Division of 
I-T-E, in Philadelphia. 

“That method makes /u// use of optical gaging with our 
Kodak Contour Projectors. They’re in constant use to im- 
prove our quality and avoid production headaches at the 
same time. 

“Starting in receiving, all components from our suppliers 
are optically checked to save later production snags. Tool 
and die samples and experimental parts in the fool room 
are optically checked. And finally, we inspect parts right 
in the production line. This way, inspection bottlenecks 
just don’t happen.” 

Here are just a few reasons why I-T-E and other firms 
find inspection with a Kodak Contour Projector fast and 
accurate: 

Parts and fixtures are easy to set up, even large parts. 

You have a constant 8” of working space regardless 
of magnification. 

You can easily see and check what you're inspecting be- 
cause there’s brilliant, uniform illumination over the en- 
tire screen area, and the image is always erect and un- 
Optical gaging inspects these tiny circuit breaker ports, in reversed—at any magnification you select. 
some cases seven times faster than hand methods. Permits more To learn more about these and other features of the 
ri danas ond ee ie eter” — Kodak Contour Projector and how they can ease your 

inspection problems, write for the booklet, “Kodak 


Contour Projectors.” 





Special Product Sales 
EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 
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Revolutionary new grinding and 
shorpening method! In one setting 
and in one operation the pilot and 
the relief angle can be ground. 
Any required pilot. Standard drills 
made into pilot drills fast and 
economically!! 





Fast and simple setting for grinding 
multiple step drills using standard 
two-lip or cent drills. Accurate 
pilot diameters and pilot lengths 
obtainable with dial indicator 
set-up. 









Two-lip, three-lip and four-lip dril- 
ling and countersinking ale can 
be ground fast, simple accurate and 
economically. 


Ask for detailed information, our 
engineering service is available to 
you at your request. 


The new 


( CQWI-SPIRAL ) 


Modell N 4-90 Z 


NO, 


CAWI MACHINE CO 
c= 3\\ 









JONES#3200 








Tachometer 


BROAD RANGE 
50 — 5,000 R.P.M. 


with stop button 

assures 
better 

production 


HIGHER OUTPUT — QUALITY 
CONTROL obtained by maintain- 
ing proper machine speeds. Also 
helps avoid breakdowns by detect- 
ing irregularities. 

CARRY IT FROM JOB TO JOB 
and keep it handy for quick, accurate tests. Choice of readings 
in R.P.M., F.P.M., etc. 

GUARANTEED ACCURACY —superior construction, trouble-free. 
Unaffected by moisture, temperatures, electric currents. 


Many other Portable and Stationary Models, indicating Speeds 
between 50 R.P.M. and 50,000 R.P.M., are available. 


Write for catalog 147-D 


JONES MOTROLA CORP. 


Stamford, Conn. 

















——£, Fs 4 





14 EXCHANGE PLACE JERSEY CITY 2NYJ 
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ACCURACY 
.0002 T.LR. 


0002 T.1.R. or less at Spindle Nose, .0005 T.1I.R. or less on 
Test Arbor six inches from Spindle Nose 
SPINDLE 


SPEEDS MODEL B943 
250 0 MOTOR DRIVEN 
WORK HEAD 


Other Spindle 
Speed Pulleys 
Available 
No. 11 B & S Tapered 
Spindle Standard 
Equipment. No. 12 
B & S$ or No. 5 Morse 
Available al 
Slight Extra Cost, 



















Clip ad to your letterhead and send for Literature 


K. O. Lee Company, Aberdeen, S. D. 
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Photo Courtesy National Broach & Machine Co, 


FIRST QUALITY has a diamond-clear meaning when ap- 

HIGH SPEED STEELS plied to our steels. It is a term expressing guaranteed excellence 
‘jn a 44" bar from which thousands of miniature milling 
cutters are made—and equally in a bar from which may be 
@ Vasco M-2 @ Van Cut machined the largest broach you care to produce. Sound 
® Van Lom ® 8-N-2 steels for profit-making tools, in a complete range of grades, 
; shapes and sizes. Let a Vanadium-Alloys’ sales engineer con- 

© Red Cut Superior sult with you on your needs, 


® Vasco Supreme ® Neatro 


Vanadium-Alloys Steel Company 


LATROBE, PENNSYLVANIA 


DIVISIONS: Anchor Drawn Steel Co. - Colonial Steel Co. - Metal Forming Corporation + Pittsburgh 
Tool Steel Wire Co. - SUBSIDIARIES: Vanadium-Alloys Steel Canada Limited +» Vanadium-Alloys 

USE READER SERVICE CARD; INDICATE A-6-195 Steel Societa Italiana Per Azioni « EUROPEAN ASSOCIATES: Societe Commentryenne Des Aciers 
Fins Vanadium-Alloys (France) « Nazionale Cogne Societa Italiana (italy) 








high-precision grinding machines 
rt] i r Ww rs] , t ! with hydraulic automatic infeed 

for traverse grinding and plunge grinding 
as standard equipment on all models. 





























3 types: 
UNIVERSAL. Swivelling wheelhead, swing-down 


internal grinding attachment, infinitely variable 
speed headstock. 


PRODUCTION. Larger grinding wheel, more 
horsepower, non-swivelling wheelhead, 8-speed 
headstock. 





PLUNGE. Similar to production type but with 
axially oscillating wheelhead and hand table 
control only. 


4 sizes: 
10", 12", 14", and 18" swings (with choice of 
lengths between centers). 






‘ Model R4-500 U shown at left. Universal 


type, 10" swing, 24" center distance. 








SOME STANDARD FEATURES OF OLIVETTI R4 UNIVERSAL GRINDERS: 


e Infinitely variable hydraulically controlled table speeds 

e Table reversals within + .0002" as short as 1/16" 

e Table dwell 0 to 20 seconds 

e Automatic precision infeed to .000050", right, left or both ends of traverse 
e Thumb jog for taking .0001" cuts on diameter 


e Separate automatic plunge feed 0 to .002"/second to positive stop 









For sales, service or information, 
write Olivetti Corporation of America, 
Machine Tool Division, 42-33 Northern 
Boulevard, Long Island City 1, New York 
Or phone RAvenswood 1-7575. 
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CHUCKING METHODS CAN BECOME OBSOLETE TOO! 


retool with 


AIR OPERATED CHUCKS 


Designed and built to fully meet modern machining 
techniques and machine tool requirements, Cushman 
Chucks permit the use of higher speeds with heavier 
feeds, maintaining closer tolerances with continued repet- 
itive accuracy and result in maximum workholding 
efficiency with the greatest savings in time and costs. 


For profitable machining through the use of precision 
chucking equipment, specify Cushman Air Operated Chucks. 


Write for Bulletin PO-66D. 





CUSHMAN CHUCKS, 
FW olgel>[0leoiamo) Me Vesl-lalot-laMmeolel-Uihave 
IF Vele) amt-tale Miast-te-lat- Ue 


CUSHMAN > ‘\ poi 


Sold through your industrial distributor 








Now you can do both... 


ral di lM 2 ee 
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...Drilling and/or Tapping... 
with ONE adjustable U. S. Drill Head 


Complete versatility for job shop operations with 
standard adjustable arms... or, equip these 
heads with U.S. Slip Spindle Plates which are 
jig-bored for positive alignment to fit the hole 
pattern. Eliminates trial-and-error in set up. 


Double Duty Tools—when your drilling machine 
has a reversing spindle, you can drill and tap the 
same hole pattern with one head. 


U.S. Drill Heads are fast and rugged—designed 
and built for profit-making performance. Positive 
all-gear drive with shaved gears, anti-friction 
bearings, and oil-tight housings assure smooth 
and accurate operation. 


Slip Spindle Plates may be 
Ask for Catalog AD-57, or send jig-bored for more than one 


specifications of your requirements. pattern of holes. 









Adjustable and Fixed Center Multiple Drilling Heads. 
Individual Lead Screw Multiple Tapping Heads. 





DRILL 


- 
HEAD Gi UNITED STATES DRILL HEAD CoO. 


BURNS STREET « CINCINNATI 4, OHIO 
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Operator 
inserts gun 


bushing 





Gun drill being 


In manufacturing spindles for many of their world 
famous machines, Brown & Sharpe had to produce 
precision holes ranging from '%6" to 2'%46”, through 
each spindle. 

With an eye on their slogan, Progress in Precision 
for over 125 years, Brown & Sharpe called in their 
Madison Man. How could these holes be produced 
better? Cheaper? 

Today, Brown & Sharpe with their new Madison gun 
drilling machine have cut drilling time by 67%, yield- 
ing a threefold increase in production. 













Get your Madison Fact File 
on Gun Drilling — tips and 
techniques on how to save 
money, increase production. 
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drill in guide 











AT 
Brown & Sharpe 


MADISON 


GUN DRILLING 

TOOLS and TECHNIQUES 
CUT 

SPINDLE DRILLING TIME 


1% 


988" 1.250” 
¥ | f Ty T 1 i | y | Y 
[ Be t1 i 4 +} ] iw 
? 20% | 


Brown & Sharpe Spindle 
SAE 8615 Steel 








~ a) 
f + First in inner diameters 
CU’ 
FREE! 


: WD 5 OD Minousreies, INC. 


DEPT. 216 PROVIDENCE 1, RHODE ISLAND 


Associated with: Madison-Faessler Tool Co. 
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Madison Gun Drill Method 













Min. 
Gun drill .988” through hole 11.50 
Gun ream 1.250” to depth 4.25 
Handling time 4.00 


TOTAL TIME 19.75 minutes 


floor to floor 








How about your own plant? You can boost produc- 
tion and precision with Madison Gun Drills and 
Reamers on your present equipment. HOW? CALI 
THE MAN WITH THE HOLES IN HIS HEAD 
.. + YOUR MADISON MAN. HE HAS THE 
ANSWERS. 


* Madison-Relco Tool Co. 
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THIS HAND 
clamps 


96 cylinders 


from one source 


It’s a fact! This hand, with one 
pump activates 96 clamps simulta- 
neously. The Newton Hydraulic 
Clamping System of pumps, cylin- 
ders and mounting parts provides 

Cuts pro- 
And is moderate 


ease of application 
duction time 
in cost. 


Learn more about this universal clamping system. 
See your Newton distributor now or write for free 
catalogue, with full scale templates provided. 


iia 


KAU FMA 10E-1125 
TAPPING MACHINE 





For drilling, countersinking 
and tapping a wide variety 
of flanged valve bodies 


Three-head machine provided 
with 71% h.p. standard +ead 
units, four-spindle adjustable 
heads and five-division index. 


Head units provided with six- 
speed transmission, hydraulic- 
ally operated adjustable feed, 
rapid advance and adjustable 
time delay at bottom of 
stroke, 


Kaufman's new Model 10E-1125 handles a large range 

of flanged bodies with different diameter of drills, 

countersinks and taps on a variety of bolt circles — 

for example: four holes are completed in part at one 

time. Whether you need Model 10E-1125 or a machine 
with standard drilling or tapping head 
units, or a machine for a new, unusual job 
— write or telephone Kaufman today! 


KAUFMAN MFG. CO. 


553 S. 29th Street, Manitowoc, Wisconsin 
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NEWTON HYDRAULIC 
TOOLING COMPANY 


\ | AUBURN, MASSACHUSETTS, U.S.A. 
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THERE'S A 
BENCHMASTER 

FOR EVERY 
PRESS OPERATION 


at ratings from 
2 to 10 tons! 


Benchmaster gives you a series of proven presses and press 
designs — backed by 20 years of industrial use — with stock parts 
and dealers from coast to coast! 


Benchmasters are the accepted presses — standards of the 
industry for all light tonnage applications. 


Made in 2, 5, 8 and 10 ton capacities in Plain OBI, Back-Geared, 

Deep Throat, Fixed Bed Gap Frame, Multiple Ram and Half 

Press models with mechanical, air or electric clutches. Also 
7 


available: Mechanical 2 hand trip lever or 2 hand solenoid 
operation for maximum safety. 


When you need a press for any operation, check with 
Benchmaster... known for service, for 
reliability ...for over-all press versatility, 
and for low cost! 
vA. 
World's largest 

manufacturer of small punch 

presses and mills 


henchmaster 


1835 W. Rosecrans Avenue + Gardena, California 
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Do you know these tooling specialists? 


If you don’t, you should. On any tool- 
ing problem requiring high-pre- 
cision gages, dies, jigs, fixtures or 
special machinery, they can save you 
time, money, headaches. They can 
keep you out of production jams... 
or pull you out. 

These eight men* represent over 
200 years of the choicest, most spe- 
cialized tool-and-diemaking experi- 
ence in America. Strong words? 
Well, consider these facts: 

They direct what leading manu- 
facturers in the electrical, appliance, 
automotive, ordnance and other in- 


“k 


dustries acknowledge is the best- 
manned, best-equipped toolmaking 
facility on the Mississippi. Best- 
manned, because Ehrhardt has over 
50 veteran tool-and-die makers and 
designers, many of them trained 
here. Best-equipped, because there 
isn’t an important late-model pre- 
cision (jig 
borers, jig grinders, profile grinding, 
electrical discharge equipment, etc.) 
which you won't find at Ehrhardt. 

If you need close-tolerance work 
whether it’s a gage that takes 40 
hours or less to produce or a com- 


machine tool or device 


plex lamination die requiring several 
thousand hours—you will be doing 
yourself a favor to get to know these 
men, to observe their skilled crafts- 
men and their unparalleled facilities. 
You can do this by visiting the 
Ehrhardt plant, and you arecordially 
invited to do so. In the meantime, 
write for a copy of TRIPLE PLUS 
(the three plusses: “Precision Skills, 
Full-Range Facilities, Unique Ex- 
perience”), a twenty-four page illus- 
trated brochure which will convince 
you why knowing these tooling spe- 
cialists can be worth your while. 


Ehrhardt Tool & Machine Company 
914 Monroe Street, St. Louis 6, Mo. 


“A Nation-wide } 
to the few 


ervice 


who want the most 


EHRHARDT/ST. LOUIS PLANNING COMMITTEE —left to right: Willis G. Ehrhardt, 
president; Charles Hawkins, general manager; Bill F. Boyd, purchasing agent; Ed in high 
Humm, shop superintendent; Ed Deuser, shop foreman; Joe Poletti, chief tool de- Fh sompe  deneeeae 
signer; Bud Graser, sales engineer, and Tony Wieclaw, veteran tool and die maker. 
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Precision Tool News 


S 


REPORTING NEW DEVELOPMENTS AT BROWN & SHARPE'S PRECISION CENTER 


Very small parts or thin strips 
held tightly and accurately on new 
B&S Fine Mesh Permanent Magnet Chuck 


Magnetic poles are closer together on 
this new Brown & Sharpe chuck than 
on any other permanent magnet chuck. 
Closest spacing in the pattern is %", and 
at no place within the magnetic area 
are poles more than 5" apart. As a 
result you can hold smaller parts — 
anywhere inside the area — without 
worrying about weak spots. 

The extra-fine mesh also holds long, 
thin strips perfectly flat — without the 
waves that are apt to develop in strips 
when they’re held on chucks with wider 
pole spacing. 

You get exceptional accuracy with 
this chuck, because of its extra-thick, 
rigid top plate — that doesn’t deflect 
or sag when the chuck is turned on. 


And, the thick top plate lasts longer, 
too — it can be dressed down a full 4”. 

Brown & Sharpe’s Fine Mesh Rec- 
tangular Permanent Magnet Chuck, 
No. 618-3, provides a working surface 
of 6” x 18”; magnetic surface for small, 
thin parts of 4%" x 16%”. For larger, 
thicker pieces, its magnetic surface is 
a full 6” x 16%”. 


Brown & Sharp: 


INDUSTRIAL PRODUCTS DIVISION 
PRECISION TOOLS AND GAGES 


SCREW MACHINE TOOLS 


SHOP ACCESSORIES 





Set Saves Up to 50% Cost 
Covering s2"-1" Range 
Interchangeable arbors and measuring 
heads are used with one basic indicator 
assembly in the new Brown & Sharpe 
economy Dial Bore Gage Set. It covers 
measurements from 4%” to 1”, by .0001” 
— yet sells for only about $400 — half 
the cost of separate gages for this range. 
A bore-gage setting device that eliminates 

the need for setting rings is included. 





Oblique Graduations 
on New B&S Micrometer 
Prevent .025’ Errors 


Patented oblique (slanting) graduations 
on the barrel of Brown & Sharpe’s Con- 
vertible Thimble Micrometer show quickly 
“where you've been and where you're 
going.” They are still visible when older 
style straight graduations are hidden. They 
prevent the unfortunate .025”, one-revolu- 
tion errors that so often occur. 


Other features: Thimble converts 
quickly to either friction or fixed type — 
floating, thumb-operated lever clamp. 
Personalized with initials at no extra cost. 
No. 1011 — Range, 0” to 1”, in .0001”. 


Ask your B&S industrial distributor to 
show how these new tools can save money 
or time in your own operation. Brown & 
Sharpe Mfg. Co., Providence 1, R. I. 


PROGRESS IN PRECISION FOR OVER 125 YEARS 
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TOOMUNEN 


Fine 
Alloy 





ANY TIME is the right time to order Timken’ 52100 steel tubing. We’ll ship with- 


in 24 hours from our new warehouse. 101 sizes of tubing are available, ranging in size from 


1’’ to 10's” O.D. with a wide selection of wall thicknesses. It’s handy to use when you need less 
than mill quantities, too! We can also give you extra fast delivery on 50 sizes of 4620 tubing. 
The Timken Roller Bearing Company, Steel and Tube Division, Canton 6, Ohio. Makers of 
Tapered Roller Bearings, Fine Alloy Steels and Removable Rock Bits. 
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FOR 
PRODUCTION 
ECONOMY 
FORD TOOLS 
CUT FASTER, 
BETTER, 
LONGER 


HIRO 

DRILLS 

REAMER 

END Mil 

TTES 

741.0.00; TE 

DRILLS 

ie H.S.S. and SOLID CARBIDE 

1e) IG 
Ford tools present the eco- 
nomical answer to long-run 
production problems. By 
maintaining cutting edges 
longer, resharpening time is 

reduced. Tool replacements are minimized. 


Ford precision tool design cuts part reject rate, too. 


With a full range of sizes, Ford tools are available 
for all production cutting and drilling jobs, 


Factual testimonials from industrial users sub- 
stantiate their lasting precision quality and steady 
economy. Your shop, too, can benefit from the 
production advantages of Ford H.s.s. and soLip 
CARBIDE machine tools. Available through all Ford 
industrial distributors. 


Write Dept. TE-659 
/ Rotary 
M. A. FORD MFG. CO., INC. 
FORD 1545 Rockingham Rd., Davenport, lowa 


Manufacturers of Precision Machine Tools 
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40-TON DOUBLE CRANK 0.B.1. 
ouUSSeE..- 
| WITH NEW 
mmm) \\ ELECTRICALLY 


CONTROLLED 
AIR CLUTCH 


@ “Plug-in” foot and 
hand controls. 


@ Single stroke, continu- 
ous and jog selector. 


@ Low air consumption. 
@ Large die area. 


@ Roller bearing 
No. 4B flywheel. 


ROUSSELLE PRESS @ Bronze main and 


crank bearings. 


PRESSES 


SERVICE MACHINE CO. 


Mfrs. of Rousselle Presses 
2310 WEST 78th STREET e CHICAGO 20, ILLINOIS 
ROUSSELLE PRESSES ARE SOLD EXCLUSIVELY 


THROUGH LEADING MACHINERY DEALERS 
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MARVECO LIVE CENTERS 


Guaranteed 
to outperform 


pe my The WHOLE 
UVE CHsTeR. } HEAD turns on 
Double Row Ball 

Bearings for Radial 

- Load and Tapered 

Roller Bearings for 


Thrust Load. 


MARVEL TOOL & MACHINE CO. 


1086 North River Road « St. Clair, Michigan 
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i aS | 
STEEL BLUE’ 


_ Stops Losses 5 Popular package is 
fi —— 8-oz. can fitted with 
making Dies and . oy Bakelite cap holding 
- soft-hair brush for ap- 
plying right at benaie 
metal surface ready for 

layout in a few minutes 
The dark blue background 
makes the scribed lines 
show up in sharp relief, 
prevents metal giare. In- 
creases efficiency and 
accuracy. 


Templates 


Write for sample 
ale on company letterhead = 

ah DYKEN SE hs THE DYKEM COMPANY 
Wi 2303D North Vth St. + St. Louis 6, Mo. & 
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x ALUMINUM 
' \ STAINLESS 


\ STEELS 
\ COPPER 


TITANIUM 


Z/RCONIUM 


\ 


\ 
| pemwaes = — HIGH VELOCITY METAL WORKING - 


——— 


a 


DYNAPAK—A NEW DIMENSION IN DESIGN AND PRODUCTION OF METAL PARTS 


The ability of DYNAPAK high velocity metal working machine tools to forge, form or extrude intricate shapes to precision 
tolerances from common or high strength metals, offers new solutions for complex problems of design and manufacture. 


THE DESIGN ENGINEER will find a new degree of freedom in THE PRODUCTION ENGINEER can often accomplish, in a sin- 

design. He is no longer confined by the limitations of conven gle operation and with simplified tooling, what would other 

tional forming techniques. He can now more nearly specify wise require multiple operations and complex tooling. With 

the ideal materials, shapes, and tolerances. DYNAPAK, management can realize a substantial long-term 
advantage in capital investment. 


Arrange today to evaluate DYNAPAK for your meta/ working operations. Write, wire or phone 


tee 


CONVAIR /A DIVISION OF GENERAL DYNAMICS CORPORATION 


1243 Transit Avenue, Pomona, California +» Telephone: NAtional 3-1561 
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With Card dies you get uniformity 





your production's consistent 


..because Card dies are uniform 


And every one is backed by Card Division's 
process inspection. This thorough inspection system 
starts with the bar stock and is carried through each 
. heat 


succeeding step « f production machinin 
4 f b 


treating finishing. Every dimension is critically 
checked by men and machines. You get dies that are 


uniform tools that you can depend on to do their 


jobs efficiently . . . economically. Your Card technical 
man has full details on how the high precision of Card 
dies can improve your production picture. S. W. 
CARD DIVISION, Mansfield, Mass. Card Ware- 
houses: Atlanta, Chicago, Detroit, 
Fort Worth, Los Angeles, New 


York, San Francisco. 


DIVISION OF UNION TWIST DRILL COMPANY 


— Serving you through the best distributors from Coast to Coast 
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/f you use drills as much Ordering Union drills will cut 
as trucks use tires... your production time and costs 


Hn 
Hil 





The more you use drills 
the more you need Union 


Union drills are made in every type and size you milling cutters, gear cutters, reamers, hobs, carbide 


need, with every advantage you need — in materials, tools and inserted blade cutters. Available nation- 
design, workmanship and performance — to save ally through Union Distributors. Full stocks 


you time and money on every drilling job. In your are maintained in Atlanta, 


plant, as in plants throughout the country, a Union Chicago, Detroit, Fort Worth, Los [ U | BD) ) 


technical man will be glad to prove that production Angeles, New York City and 


time and costs can be cut with Union drills, end mills, San Francisco. 


UNION 


TWIST DRILL COMPANY, Athol, Massac setts 
S. W. CARD DIVISION, Mansfield, Mass., BUTTERFIELD DIVISION, Derby Line, Vt. 
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THIS DRILL ELIMINATES 
SECONDARY OPERATIONS 


Just one pass with these high-speed 
steel or carbide-tipped gun drills ..- PRODUCES 
produces an accurate, truly round, HIGHEST PRECISION 
straight hole honed to mirror-bright .+--CUTS 
finish. That’s why you can drill INSPECTION TIME 
small parts of all kinds — faster, 
more accurately and at lower cost At Last ee 
with HI-STANDARD Gun Drills*. 

available again 
the ORIGINAL 


Production parts that once had to 
be drilled individually can now be 

gang-nested and drilled through, CARLZEISS 
producing holes identical in size, ENA 
location and finish. Drilling of this 
kind is done on automatic indexing 


LARGE 
TOOLMAKER 
MICROSCOPE 








New Type 
LARGE TOOLMAKER MICROSCOPE 








machines, lathes, horizontal and up- 
right drilling machines, and similar 
equipment. Forced oil feed through 
the drill clears chips and cools cut- 


- » @ctually measures (not only com- 
pares drawings or shadows) any type of 
work for shape, angles in degrees and min- 
utes, radii, distances betweon holes, tapers, 
spacings, width of keyways and splines, 


graduations, thread check for angle of flank 
in minutes, lead and pitch errors of taps, 
chasers, hobs, cutters and other irregular 
work which cannot be checked in any 
other way. 


ting edge for faster drilling. No 
matter what the size or shape of 
your workpiece, drilling with 
HI-STANDARD Gun Drills is an 


RANGE: 6” x 2” — BUILT-IN ROTARY TABLE(11" Diameter) thru 360° 


GET THE FULL STORY OF joy ay ey A oA. _ 
OUTSTANDING SHOP AID — Request Circ 


GEO. SCHERR CO., Ane. 


ISTRU 


West Coast Gr.: SCHERR-TUMICO CO. - 3337 W. Ciympic Bivd. - Los Angeles 19, Cal. 
| 200 TE LAFAYETTE STREET @ NEW YORK 12, N. Y. | 
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Does the Job of Solid Carbide 


.. COSTS 
LESS! 


There in a nut shell is the 











outstanding time-and-money saver. 
Any material that can be machined, 


ean be gun-drilled. story of MEyco carbide in- 


Gun drilling is one important way 


in which forward-thinking manu- 
facturers are increasing production 
and cutting costs. To find out how 
your company can do the same, 
write for your Hi-Standard Engi- 
neering File 20 today! 

*Also called ‘“‘deep-hole drilla” 


| serted drill jig bushings! 
; 4 Does everything a solid car- 


PATENTED * 


1. Tungsten carbide rings at the points of 
wear; 2. Steel rings protect drills and 
carbide; 3. Special hardened alloy steel 
body 


bide bushing will do at less 
cost: lasts almost as long; 


increases life of drills and 


jigs; greater accuracy— 
longer; saves man-hours and machine down-time! All this 


Pioneers in the Design and Development of Gun Drills spells high production at a lower cost. For over a decade, 


for more than 30 Years 


«HIGH STANDARD 


MANUFACTURING CORP. 
HAMDEN* CONNECTICUT 


carbide inserted drill jig bushings have been saving money 
on long production runs for cost conscious customers. 


Write for full details— 
ask for new Bushing Catalog No. 


W. F. MEYERS CO., INC., BEDFORD, IND. 
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ANOTHER MEMBER-SERVICE BY ASTE 


THE TOOL ENGINEER Suppliers Directory Issue— 
a thirteenth issue of THE TOOL ENGINEER 


EVERYTHING YOU NEED— 
IN ONE CONVENIENT SOURCE 


Locate the product—fast 

Products Section contains 1,000 
classified product headings, - plus 
15,000 manufacturers’ listings. 


Locate the supplier—fast 
Manufacturers Section lists 2,500 
manufacturers, with home office ad- 
dresses and 45,000 coded sales office 
listings 


Locate the closest source—fast 
Sales Office Section contains ad- 
dresses and phone numbers of more 
than 18,000 manufacturers’ agents, 
distributors and sales offices, ar- 
ranged by state and city 


THE TOOL 


HE AMERI|I 


CAN 


WITH THE PRODUCT INFORMATION SERVICE YOU ASKED FOR! 


The 13th issue of THE TOOL ENGINEER is reader-engineered to give 
you the local source for over 1,000 metalworking products. 

The information contained in the Directory Issue was supplied by 
over 2,500 manufacturers and is authoritative and up-to-date. It will 
be the first Directory Issue of its kind 
organized alphabetically, cross-referenced and indexed to insure 
constant and easy use. 


tailored for quick use. It is 


The manufacturers’ sales and service outlets in your area will be 
at your finger-tips to give you immediate assistance to your everyday 
tool engineering problems. 

In addition to this time-saving information, you will find helpful 
engineering articles prepared by the editors of THE TOOL ENGINEER 

THE TOOL ENGINEER Suppliers Directory Issue is the thirteenth 
issue of THE TOOL ENGINEER and will be included as a regular issue 
in the basic subscription price to ASTE members and non-members. 


ENGINEER Suppliers Directory Issue 
Publication Date: June 15, 1959 
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Fully-Loaded, Job-Mated Work Stations 


Here is an exclusive Baird Chucker feature that can 

make a tremendous difference in the quality of the work 
produced, as well as in the production rate. 

Only Baird offers a selection of individual work 

station spindle-speeds, in the same cycle, on the same 
set-up. Possible spindle-speed combinations are 

in the range from 33 r.p.m. to 1750 r.p.m. Within broad 
limits, any desired grouping of up to three individual 
spindle-speeds can be provided in a given set-up. 
Individual spindles may also be stopped and accurately 
positioned for multiple head drilling or similar operations. 
This means that the operations to be completed 

at each individual station can have feeds and speeds set 
up for maximum production efficiency, as well as 

for the optimum feed and speed conditions required 

for precision tolerances and surface finish. 


Only Baird Chuckers . . . designed and built for high, 


close-tolerance production .. . offer you this 
important feature. Available in 6-spindle and 8-spindle 
models. Outline your program... for production 


analysis by Baird Chucker experts. 
Write Department TE 


This sectional close-up shows just 
one example of spindle-speed com- 
binations. Many others are possible 
++ “Ask Baird about it.” 











Vy 
, 9 a 
f / 
Y @|-- 
The Baird Machine Company 
STRATPORO, CONNECTICUT 
a Builders of High Production Machinery since 1846 
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only $565 
BASIC UNIT 
F.0.B. RACINE 


MOUNTS ON ANY 
MACHINE TOOL 


MILLS - BORES: SHAPES 
SLOTS: GRINDS - DRILLS 


/ 


@ Compact, rigid, portable, this new machine 
efficiently performs in any position, as an independent unit 
with its own power and feeds, or added to machine tools— 
lathes, planers, shapers, millers, grinders. Saves handling, 
moving, set-up and down time. 


e 


Gives close tolerance, quality results while removing metal at 
profitable rates. Adapts quickly to standard machines, fixed 
machinery in place, pieces in fixtured set-ups, or on parts too 
big for standard machines. By taking Dumore Versa-Mil to 
the work, it gives you the advantage of machining where it is 
most economical! 


For Maintenance, Job Shop, Tool Room 
and Production Uses 


GET THE FACTS...SEND COUPON 


THE DUMORE COMPANY 
1310 Seventeenth Street, Racine, Wis. 


All-Purpose Precision Send Versa-Mil details [] 
Metalworking Tools 


Name 





® 


THE DUMORE COMPANY e 1310 Seventeenth Street, Racine, Wisconsin 
Versa-Mil © Drill-N-Tap Units © Drilling Units © Drill Heads ® Micro- 
Drills © Drill Grinders © Precision Grinders © Hand Grinders ® Flex-Shaft 
Tools ® Quills and Accessories 


Company 





Address 
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EXCITEMEN 








Once in a blue moon, a 
really exciting new produc- 
tion machine is developed 
...and this is it! 

It’s the Torrington 
Verti-Slide which promises 
a genuine revolution 

in the production of just 
about everything in strip 
forming that is now being 
produced by progressively 
tooled presses. 
Single-handed, the 
Torrington Verti-Slide has 
already demonstrated its 
ability to replace as many 
as Six presses in high 
speed precision produc- 
tion of complex parts. 
Cooler heads than ours 
are telling us that it’s the 
most exciting new 
development in its field in 


half a century. 


IN THE PRODUCTION WORLD 


Write or call today for 
complete data—or a 


Torrington sales engineer. 


THE TORRINGTON MANUFACTURING COMPANY 


TORRINGTON, CONNECTICUT + VAN NUYS, CALIFORNIA + OAKVILLE, ONTARIO 


June 1959 
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the NEW sensation of the machine tool industry! 


md os 1 Oj bj Le] | 


MULTIPLE SPINDLE DRILLING 
AND TAPPING MACHINE 


... Save 50% on capital 
outlay costs! 


© Fully automatic drilling or 
topping cycle with push 
button controlsi Up to 14 
spindles available! 


® Eliminates costly set-ups 
— makes production runs 
of 250 pieces profitable! 


® Drills or taps 40,000 holes 
per hour— floor to floor 
timel 


Outstanding Features 


RUGGED CONSTRUCTION of 
Deka-Drill features heavily 
ribbed costings — will give 
years of trouble-free service. 


HEAVY-DUTY HYDRAULIC 
MECHANISM is capable of 
delivering over two tons 
pressure to the ram-type 
table! 


HYDRAULIC LIFT—a Deka- 
Drill exclusive—easily posi- 
tions the knee and table over 
a full 14 inches! 


HYDRAULIC MODEL 


H712 
| 
| 
DEALERS with motor 
A FEW TERRITORIES 
! STILL OPEN. WRITE and controls Coon oon) 
FOR DETAILS F.O.B. 
Fact 
sp ed PRECISION 
TOOL & MFG. CO. 
of ILLINOIS 
MANUAL MODEL 
ania 1305 S. Laramie Avenue 


Cicero 50, Illinois 


Please send me full information 


+1998 


with motor and 





' 
| 
| 
| 
| 
| 
| 
| 

Dept. TE69 | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


controls F.0.8. on Deka-Drill. 
Factory NAME 
FIRM 
ADDRESS 
CITY ZONE STATE 








You've never seen 
a body like this 
hefore! 









the All-Purpose 


SMITH 


STANDARD JIG 
AND FIXTURE BODIES 2 


Save 50% in tool design and tool room costs by incorporating 
these bodies in your jig and fixture designs—for drill jigs, 
milling fixtures and all kinds of production tooling. 


e@ Over 65,000 sizes (Special sizes by order) 
e@ Made in cast iron and aluminum 


Send for free catalogs today 
| SMITH | ENGINEERING AND TOOL CO. 
Box 94, Glen Ridge, N. J. 
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ANOTHER SERVICE 
to ASTE Members 


Everyone who subscribes to THE TOOL 
ENGINEER can look forward to receiving 


a very special bonus issue on June 15, 1959. 
The SUPPLIERS DIRECTORY ISSUE will 
present the industry’s most complete and 
up-to-date guide to product information 
sources available anywhere. Whenever a 
tool engineer needs to know more about the 
specifications, prices, availability or func- 
tions of a given product, the SUPPLIERS 
DIRECTORY will guide him to the nearest 
local source of such information. As an is- 
sue of THE TOOL ENGINEER, the Direc- 
tory will not be lacking in technical edi- 
torial content. Articles are planned to in- 
clude such topics as Cost Estimating and 
Numerical Coding of engineering products. 
And, all of this will be provided at no addi- 
tional cost. 
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“These ‘super-speed’ inclinables give me twice the production... 


at about half the cost!” From their special vibration-absorbing leg: 


counterbalanced shafts, these presses are built for speed 


s to their 


With such special features as bronze gibs automatic lube systems... special 


clutches, brakes and flywhee ind equipped with precision feeds they can knock out 


short stroke work at better than 500 strokes a minute! They're all new, all Bliss, and 
the cost is low surprisin ly so 

These are the latest members of Bliss’ line the line that offers industry its most 
complete choice of types and s. And with no axe to grind for any one type, you can 


be sure of impartial pressroom counsel — by Bliss. 


) 
») el os E. W. BLISS COMPANY °- Canton, Ohio 
DL We | | . 
helena 100 years of making metal work for mankind 


PRESSES + ROLLING MILLS « ROLLS + DIE SETS = CAN MACHINERY © CONTRACT MFG, 
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THIS IS ABRASIVE 


CUT MACHINING 


Straight cuts in a few seconds. Two ends machined smooth 
. In many cases no further machining 
is needed, Figure your savings! 


as each cut is made 





THE WALLACE WAY 


Supporting and clamping the material on both sides of the 
cut (left photo, below) assures smooth, precision results 
in straight or mitered cuts, Wallace mounts the abrasive 
cutting wheel on a precision-ground, massively propor- 
tioned spindle (right photo) that stays accurate under 
conditions far more severe than normal service brings. 





THIS DOES IT 


This typical Wallace MODULAR Unit cut-machines tubing 
up to 6” O.D., solids up to 4”. Six additional types of cut- 
machining units in the Wallace line for larger work, smaller 
work, automatic and manual operation. 





GET THE CUT-MACHINING BOOK 
‘PHONE Joe Wheeler, COLLECT . . 
at Wallace’s Chicago number: 

BUckingham 1-7000 
Tell Joe Wheeler where to send your 
copy. Ask for other cutting help you 
need. We pay for the call. ‘Phone now. 


Facts you need 
free of charge 


MAIL your request, if you prefer. The 
CUT-MACHINING BOOK will go 
promptly to the address you give. Write 
WALLACE SUPPLIES MFG. CO. 
1304 W. Wolfram Street ¢« Chicago 13, Illinois 
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GOULDER PRECISION GEAR TESTERS 


NO. 1 ROLLING GEAR TESTER 


© Capacity op to 4 in. conters. Suitable fer gears 
from 20 0.7. te 150 0.7. between .250 in 
ond 5 in. diemeter 

© Designed specially for goers used in high 
eccorecy reder end similar equipment. 

© All types of shatts, gears, bevels, worms, rocks, 
internals, etc. are covered by @ wide range of 
ettechments Vertical Adjustment 

© Power eperation and recording oveilabie,® 






£ \ncieased engineering standards in gear production demands more 

“precise methods of gear checking. This need is answered by Goulder 
precision gear testers. Careful selection of materials and rigorous in- 
spection, guarantee retention of the -initial high accuracy of these 
testers. All castings are of Meehanite metal, artificially aged to 
reduce any possible distortion and ensure stability. 


x 
& The No. 1 and No. 2 (not shown) Rolling Gear Testing Machines can be 
he. supplied with Taylor, Taylor & Hobson electrical recorders. Magnification 
ranges between 100X and S000X, obtainable by merely turning a switch. 
/ Cabinets can be supplied to house the recording equipment and amplifier. 
% 


Specifications for the No. 2 Rolling Gear Tester (not shown) 
include: Capacity up to 9 in. (or 12 in. in special cases) centers. 
Suitable for gears from 4 D.P. to 40 D.P. between 1 in. and 
14 in. diameter; especially suitable for automobile, aircraft, 
| machine tool and similar applications; versatile layout including 
unique hollow quill enables the most awkward gear to be handled 
© efficiently. Vertical adjustment, 
vv, A Complete Line of Goulder Precision Rolling 
PR. Gear Testers are available thru Sykes— 
exclusive U.S. Agents. 


For Detetial latermetion and Specificetiqns, Write to: 


am & GEAR CORP. 


744 BROAD STREET © NEWARK 2, NEW JERSEY 


Telephone: MArket 3-3290 © Cable: Sykus Newark 
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Do your machine 
operators have this 


EXACT KNOWLEDGE? 





With COMTORPLUG they read hole 


size to a fraction of a ‘‘tenth’’ 


Thereby they can exert timely con- 
trol over their machines to — 

® eliminate rejects. 

@ improve quality. 

@ increase production. 
The cost is reasonable, making it prac- 
tical to equip everyone who needs the 
EXACT KNOWLEDGE of automatic 2- 
point gaging of precision bores: showing 
diameter, tapers, ovality, barrel shape, 
etc. 


Ve" to 10° diameter 








USERS LIKE THESE DEPEND ON COMTORPLUG 


Airesearch Mig. Co. Fairchild Engine & 
lison Div Airplane Co. 


Lycoming Spencer Div 
McDonnell Aircraft 
Buick Motor Div Notional Lead 
Century Electric Co. Ford Motor Co Northrop Aircraft 
Chicago Prev. Tool General Electric Co. Pontiac Motor Div 
Humilton Stenderd = Scintilla Magneto 

s 


Divisio tee! Products Eng 
Curtiss-Wright Harris Seybold Co. Studeboker Packard 
Dene Corporation Homelite Corp Sy!venia (Atomic Div.) 
Dewoit Transmission int. Harvester Co 


United Airlines 
Dovgles Aircraft Jecobs Mfg Werner Gear Div 
























SEND FOR BULLETIN 50 
COMTOR COMPANY, 69 FARWELL ST., WALTHAM 54, MASS. 


COMTORPLUG “a 
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Detroit Artillery Armory 


April 21-28, 1960 
DETROIT, MICHIGAN 





EXPOSITION COMMITTEE 


American Society. of Tool Engineers 
10700 Puritan Ave., Detroit 38, Michigan 


For information - 


ae ~ — aimee otic 


UNiversity 4-7300 











To rest assured, 


wide awake men tool up with 


ADAMAS CARBIDE..... 


Producer 


Tungsten Carbide Toois DAMA CARBIDE 
Tool Tips CORPORATION 


Dies, Wear Parts 
Dex-A-Tool KENILWORTH, NEW JERSEY 
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BUSINESS 
1S UP 


Get your share 
and keep it there! 


Malactoloh 2-11 Me ilal-Melal-Meol ae hiilale Ba iele) 
folate Mme lolel-1 Mt Mmolal-Me|'leldelal(-1-Mol MELE 
interrupted production, the surest 


way to stay in a competitive position 


Iromel-i mel micelilmelile Ms (oh Miia Miilel 
sure you include your Threadwell Dis 


Talolth col ma lame Zel!1 am laelel "i ailolameoliolalaliale 


Stocking Warehouses: New York — Cleveland 


THREADWELL TAP & DIE CO. 
Detroit — Los Angeles — Greenfield, Mass. 


GREENFIELD, MASSACHUSETTS 
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itPays To Replace 


An analysis of cost records at Philadeiphia Gear Corporation, 
Philadelphia, Pa., shows, according to Mr. John Walker, Shop Foreman, 
“A savings of up to 30% in overall production over 
our older 42" Bullard V.T.L. with our 
46” Cut Master V.T.L., Model 75.” 























This saving is accredited to the fol- 
lowing built-in features of Cut 
Master, Model 75: 

Greater rigidity and solid construc 
tion — allows heavier cuts 

Greater accuracy with accurate fin 
ishes — reduces spoilage 
Simultaneous cutting with turret 
and side head — reduces machining 
time 

Ease of operation with Pendant Con 
trol — reduces operator fatigue 
Low maintenance cost — less down 
time 

One shot lubrication system — as 
sures adequate oil to all parts’ of 
the machine 







ane yon. 2 
ou! 4) (oduct A Sa\e> 
, yout ve Quilt 
(e> 
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4,000 pound Drum for gate hoist which is bored, faced and turned on 46’’ Bullard Cut Master V.T.L., Model 75 





THE BULLARD COMPANY saRIDGEPORT 9, CONN. 
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THRIFTMASTER 


your source for dependable 


Universal Joint Type Drill- 
head . « Full Ball or 
Bronze" Bearing Construc- 
tion, Standard or Heavy 
Duty. From 2” minimum 
centers up. Capacities to 
Ya" in Steel. 








Gear Driven Eccentric Type 
Adjustable Drilihead . . 
Enclosed, Full Ball Bearing 
Construction. Double Ec- 
centric Type Adjustable 
Drillhead illustrated. 





@ We stock or can build the right drill- 
heads for your jobs. 


@ Write for your free copy of the 
THRIFTMASTER CATALOG or phone 
for a rush, on-the-spot, quote. 


Makers of 
DORMAN AUTOMATIC 
REVERSE TAPPERS 


o 





Special Fixed Cente7 
Drillhead . . . Made 



































ff : | m4 | sj to your requirements 
a t — +— T s Full Ball Bearing Con 
| | struction. 
ee 
1004 N. Plum Street 
| ~ | Lancaster, Pa. 
i $s 
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FOR ULTIMATE PROJECTION ACCURACY 


& OPTICAL COMPARATOR 


PLUS 
GAGE Deep-Etch STANDARD OR SPECIAL CHARTS 


COMPARATOR has: 


Vertical light beam 

3 selective filters 

Indexing lens turret for 

10, 20 & 50x 

Retractable Vertical Iliuminator 
Circular Protractor screen 
2-dimensional horizontal stage 


Distortion guaranteed within 
less than '/; %» (per mil.) 


DEEP-ETCH CHART SERVICE 
MEANS: 

* Precision plastic 

* Unbreakable 

* Scratch-proof 

* Selection of Standard 
Stock Charts 

* Facilities for developing 
Special Charts 


Request 8-page catalog TP200 


OPTO-METRIC TOOLS, wc 


137 TE VARICK STREET « NEW YORK 13, N.Y. 
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“because it 


.SAVES MONEY 
.. SAVES TIME 


The acknowledged leader in its field, 
LODDING appreciates the recognition and 
commendation it has received from the 
nation’s outstanding tool engineers. 





paaamaann| flodding “Nt wr 


aM working parts are made of heat- 


treated alloy steel. Build them into 
fixtures. Use them with T-bolts on 
machine tables. load is transferred 
through heavy meehanite castings to 
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PLUS FACTORS 
y Longer life 


SPRING JACKS 


#8025 #8000 


yY Greater service- 
ability 


Cy 





yY All moving parts 
are heat treated 
and ground 


y Forged tool steel 








material 


TRACING TEMPLATES AVAILABLE 
For information write 


fodding.... 


AUBURN, MASSACHUSETTS 
FACTORY WAREHOUSES 


Precision Tool Sales Bagby Engineering Co. Southern Tool Dist. Co 

417 E. Florence Ave. 1047 Forest Ave, 54 llth St. No. Eost 

Los Angeles 33, Calif. Evanston, tll, Atlanta 9%, Ga 
Pleasant 3-1553 AMbassador 2-2273 TRinity 5-7065 


MATERIAL — FORGED STEEL 
4 MODELS AVAILABLE 
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A NEW AMERICAN STANDARD 
FOR DIAMOND DRESSING TOOLS 


A new American standard covering classification, designation, defi- 
nition, and shank dimension tolerances of diamond tools used for dress- 
ing or truing grinding wheels has been developed by the American Society 
of Tool Engineers. 


Officially known as Diamond Dressing Tools, B67.1-1958, the new 
standard is the result of a six-year cooperative effort by ASTE and the 
Industrial Diamond Asociation of America. Nomenclature has been ap- 
proved by the American Standards Association. Copies distributed to 
foreign standards bodies have received world-wide acceptance. 


DIAMOND DRESSING TOOLS is available at $1.00 per copy. Please 
address orders and remittance to Standards Dept. SP-11, AMERICAN 
SOCIETY OF TOOL ENGINEERS, 10700 Puritan Avenue, Detroit 38, 
Michigan. 

















FOR THE LATEST IN NEW 
IMPROVED COST-CUTTING DESIGNS 


Spenily SEED 
el 


You can depend on Seibert’s skill and 
practical tooling experience for new, im- 
proved ideas in production holding tools 
that offer cost-cutting advantages. New 
designs are being constantly developed 
and tested with only one thought in mind 
—to find better ways to improve present 
quality standards and reduce costs. 





















Fast, Economical, Direct-Factory Service 

In addition, at Seibert you can rely upon 
fast, economical, direct-factory service. 
All tools are lot produced and all are 
100% inspected before shipment. Our 
expanding line of tools are precision-built 
to meet exacting tolerance requirements 
of prominent manufacturers and machine 
tool builders. Write, wire, or phone for 
quotations today. 


SEIBERT & SONS, INC. 


1003 E. 24th STREET ¢ CHENOA, ILLINOIS 
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ASK A MAN 


“What Would You Like in a Die 
Handbook?” Chances are good he’ll 
tell you that he needs a collection of 
hundreds of practical designs out of 
the current practice of many leading 
die designers and users. He'd like 
such information as he would hope to 
get for himself, if he were free to 


personally visit the sources. 


WE ASKED MANY MEN 
Checked ASTE members—surveyed 
hundreds of industry men—found that 
die designers and users want to know 
from the start how someone else suc- 
cessfully solved a particular die prob- 
lem—how to avoid repeating the difh- 
culty and delay of costly die design 
development. 
WE PENETRATED INDUSTRY 
took full advantage of ASTE’s unique 
resources to give you the best practice 
of “in industry” specialists for the first 
time ... gathered together the intimate 
working data of many companies in the 
field—made it publicly available. 
SOLD OVER 20,000 COPIES 
—of the “Die Design Handbook” since 


its publication ... How much is it worth 
to you? 


$14.50 Non-members 


$9.75 Members 


HANDBOOK 
DESIGN 
DIE 
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Allen’s New ’60 Series 






1960 SERIES 


LELEEELELERBREEREI 





1936 





SERIES 


LEEEELERERERRERBRERE 


Socket Head Cap Screws 


give up to 2); times more 
load carrying capacity 
-e. without indentation! 


In Allen’s new ’60 Series, head diameter of sizes from 4” up is now 


uniformly one and one-half times the body diameter. In many sizes 
(where this ratio was not called for by 1936 Series specifications) 
this will provide more under-the-head bearing surface, and a pro- 
portionate increase in clamping force. Loads are more evenly dis- 
tributed, and the greater bearing area in many cases eliminates 
need for washers. 

Socket sizes have been increased in many cases— greater wrench- 
ing area permits higher tightening torque—which resists fatigue 
failure, and lengthens the life of the threaded joint. 

e A new 2-band knur! will identify all ALLEN Cap Screws (except 

Stainless Steel) that conform to the new ’60 Series specifications. 

New labels on boxes will also identify these. 


e@ The 1936 Series of Allen Cap Screws will continue to be available. 


COMPARISON OF ALLEN 1960 SERIES AND 1936 SERIES SOCKET HEAD CAP SCREWS 























HEAD DIAMETER BEARING SURFACE TENSILE LOAD TORQUE INDUCED TENSILE LOAD 
Minimum Minimum PERCENT OF TO INDENT IN SOFT STEEL’ TO INDENT IN SOFT STEEL? 
SCREW (inches) (square inches) INCREASE IN (ibs.) (ibs.) 
SIZE BEARING 
1960 1936 1960 1936 SURFACE! 1960 | 1936 1960 1936 
| Series | Series Series Series Series Series Series Series 
+ —= ae 
“Va | .365 367 044 044 -_ 4,750 4,750 2,780 2,780 
% 457 429 .070 052 33 7,440 5,600 4,380 3,300 
% .550 553 ABR! men _ 12,100 12,100 7,000 7,000 
ar 642 615 .140 103 36 15,000 11,000 8,850 6,450 
% 735 739 .183 .183 me 19,500 19,500 11,500 11,500 
~ 921 863 .293 216 35 31,000 23,200 18,500 13,600 
VY 1.107 .987 424 .224 89 45,000 24,000 26,700 14,100 
% 1.293 1.111 585 .253 131 62,500 27,000 36,800 15,900 
1 1.479 1.297 768 A405 89 82,000 43,500 48,500 25,500 





























THead tolerance revisions on Sizes #0 thru #10, “a, %, and Ya diameter have no significant effect on bearing surface or holding power of screws 


2Valves based on .00025 inch indentation. 


Ask your Industrial Distributor about ALLEN '60 Series Cap Screws. 
Write for samples and complete specifications. Ask for Bulletin G-25. 


AL. 


Stocked and sold by leading industrial distributors every where 


MANUFACTURING COMPANY 
Hartford 1, Connecticut, U.S.A. 
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Pa AV ELECTRO- 
DYNAMIC 
BALANCING MACHINES 


HIGH FREQUENCY 
INDUCTION 


HEATING 
UNITS 


The Lepel line of induction 
heating equipment represents the 
most advanced thought in the field of 
electronics as well as the most practical and 
efficient source of heat yet developed for numerous 
industrial applications 
if you are interested in induction heating you are invited UNMATCHED FOR 
to send samples of the work with specifications. Our ef d 
engineers will process and return the completed job with ful pee 


ene 
data and recommendations without any cost or obligations e Accuracy e Versatility 


e Ease of Setup e LOW COST 
FLOATING ZONE FIXTURE FOR METAL REFINING — 
AND CRYSTAL GROWING will Pay you to get the facts about the complete 


line—for parts weighing from a few ounces to a ton 
pM eB your Bor A ger pln thes h seapere ¥ = mee snip far Renae: 
eaeyeind ps aed meng, body nay ot Sy ye (7) TINIUS OLSEN 
Scomener hans aon: agua edits ts gomeeaaten Testing Machine Co. 


| purposes, Model HCP also provides great flexibility for eo us ae 2110 Easton Rd. © Willow Grove, Pa. 
| laboratory studies. USE READER SERVICE CARD; INDICATE A-6-224-2 


Features 


® A smooth, positive me- 
chanical drive system 
with continuously varia- 
ble up, down and rota- 
tional speeds, all inde- 
| pendently controlled. 
® An arrangement to rap- 
idly center the process 
bar within a straight 
walled quartz tube sup- 
ported between gas- 
tight, water-cooled end 
plates. Placement of the 
quartz tube is rather 
simple and adapters can 
be used to accomodate 
| larger diameter tubes 
for larger process bars. 
| ® Continuous water cool- 
} ing for the outside of 
the quartz tube during 
operation. 
® Assembly and = dis-as- 











THE NEW TITAN ‘“‘TitanSert”’ 


eee INSERT i 
BUSHING DRIVER 


featuring primary and automatic 
secondary clutches for driving either self- 
tapping or regular inserts. 


Drives inserts to a very accurate position. 
Selective position is accomplished by a wide- 
range depth gage on the driver while driver is 
rotating. Depth gage is ball bearing mounted, 
eliminating marking of casting face. ‘“TitanSert’’ 
has a primary clutch for driving and a second- 
ary positive clutch for reversing out of insert 
after it is driven. When insert is driven to 
proper position, the primary (drive) clutch dis- 
engages. When the motive power is pulled 














somby of this system tn- back to actuate the automatic reverse, the sec- 

deding vemovel of the Model HCP ondary clutch engages and the ‘‘TitanSert”’ 

completed process bar is rapidly reverses out of the predriven insert. 

simple and rapid. “TitanSert’’ can easily be used with a tapping head mounted 











on an ordinary drill press; or with automatic air or electric tap- 
ping motors when provision is made to keep the tool spindle at 
Electronic Tube Generators from 1 kw to 100 kw right angles to face of casting. " 

Spark Gap Converters from 2 kw to 30 kw Sizes available: No. 1, Cap. No. 10 to %” 1.D.; No. 2, Cap 


%” to 4” 1D. 
WRITE FOR THE NEW LEPEL CATALOG 


| he ae ll an ae oe illustrated pages Write for details and prices today! 


(est Werld'’s Lergest Predycers Of 


All Lepel equipment is cer- 
tified to comply with the 
requirements of the Feder- 
al Communications Com- 
mission. 


Stud ODrivers And Pullers 


0°") TITAN TOOL CO. 
LEPEL HIGH PREGMENCGY ER BORATORIES, INC. 


55th STREET Ith woos NY 44 MAIN ST., FAIRVIEW (ERIE COUNTY), PA 
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New savings in time and 
expense: This epoxy 
coil-winding form is eas 
ily removed from a flex- 
ible RTV silicone rubber 
mold which took less 
than 2 hours to make. 
Total cost dropped from 
$86 per pair in hardwood 
to $16 per pair in plas- 
tic. Delivery was cut 
from 3 weeks to 2 days. 


General Electric RTY silicone rubber 
Opens up new fields in tooling and model making 


Flexible, needs no parting agent, low shrinkage, duplicates glossy surfaces and fine detail 





“Akh | 





. 


J 


High-quality prototypes: RTV (room temperature Precision, low-cost tooling: Pre- Ideal for casting fragile parts: 
vulcanizing) silicone rubber accurately repro- viously machined from plastic lami- 20 epoxy duplicates of this fragile 
duces surface finish and fine detail. This proto- nate at a cost of $175 each, this actuator ring (.030” thick) were pro 
type control knob and other more complicated fixture is now produced in a two- duced in this RTV mold. Even broken 
parts are easily removed from molds without us- piece RTV mold at a saving of over machine parts can be reassembled and 


ing parting agents. Shrinkage less than 0.2%. $150 per part! used as a master to mold new parts. 


For application data on RTV silicone rubber write General Electric Com- 
pany, Silicone Products Dept., Section H1659. Waterford, New York. 


GENERAL @® ELECTRIC 


Silicone Products Dept., Waterford, N. Y. 
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SHEAR ~ 
KNIFE 


sIMONDS Has th 


-SLITTER 
KNIFE 


If you use SHEAR KNIVES... 
single or four edge... there’s a Simonds 
Shear Knife exactly right for your application. 
And, if you use SLITTER KNIVES, there’s a 
Simends “Red Streak”’ Slitter Knife just right for 
the exact kind of metal you’re slitting. 





Both of these quality Simonds products are en- 
gineered to give you maximum performance. For ex- 
ample, Simonds Shear Knives are heat treated in 
atmospherically controlled furnaces to insure exactly 
the right temper and hardness for the desired appli- 
cation. And, each knife is precision ground and 
drilled to exact machine specifications. 


ALL of Simonds Slitter Knives are forged for 


SIMONDS 


| SAW AND STEEL CO. | 
~ ... FITCHBURG, MASS. 





e Right One 
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maximum strength and wear resistance. They are 
precision ground to close tolerances and feature a 
low micro-inch surface finish. Hardened and ground 
Spacing Collars are also furnished as “‘fitting’’ com- 
panions for the Knives. 


Heat treated Separator Discs, made from Simonds 
Alloy-Steel, resist wear, stay flat, last for years. 


Get full details on these top performers from your 
nearest Simonds Factory Branch—ask for Bulletins 
S-20 and S-65. 


Factory Branches in Boston, Chicago, Shreveport, La., San Francisco 
and Portland, Oregon 
Canadian Factory in Montreal, Que., Simonds Divisions: Simonds Stee! Mill, 
Lockport, N. Y., Heller Too! Co., Newcomerstown, Ohio 
Simonds Abrasive Co., Phila., Pa., ond Arvida, Que., Canada 
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WHAT'S THE USE OF RUNNING 
WHEN YOU'RE HEADED THE 
WRONG WAY? mae 


(With today’s rising costs and highly competitive markets, there is no such thing This set embraces P 

” . ° - aces a 

as a “guaranteed annual profit.” And the manufacturer who is not well informed sented at the 27th A : 
° ° . / n - 

on the latest developments in manufacturing cost control suffers a severe handicap.) nual 


NNOUNCEMENT 


a COLLECTED PAPER 

9 (Volume 59, B > 
ARE NOW avar ag |)” 
to ASTE me 





All manufacturing companies share one common objective— apt for Book 1 of the 1952 


making a profit, From the point of view of a tool engineer, complete coverage availabhy 





profit is the difference between manufacturing cost and the methods used in theis 


control. 

| | eraphically illustrated in 
and selling cost, There are only two ways to increase profits— _| leatherete-bound volume, th: 
‘€Nty-six available Panos... 

clude the ASTE "Pig ee 


the selling price can be raised— or costs can be reduced. Society's 1939" rons tt 
wwclety $s 1959 series of Cosas 


Prices are largely controlled by the law of supply and demand, | ‘signed to secant bg mo 
é . . ~ ates 


duction methods 


so management looks to the tool engineer for ways to available; thee currently 
members of the “Sink eTS ry 

] ;, , ee Mechani, 4 a 
increase protits—and tool engineers must know, in detail, (presented in’ al Engineer 
. 5 session ); « Ne 


: a he third ; 

° nual FE] Whi 28 irc an- 
what manufacturing costs are—and how to control them. lecture - mre Memorial 
Mslory of 


elal ¢ “thine.” .% 
cals ¢,”’ and addi 
Papers relating tional 


Irrespective of the type of product, the basic considerations are] statistics, shop operant ™ 


ta »eratio i 

— ‘ ations, ma- 

— € tools and new tool en i 
cering develop ”" 


essentially the same—THE PROFIT IS IN THE PLANNING ! A STE ment, 


COLLECTED 


_Tomorrow's production operation reflects today's planning. 





Is there any basic planning philosophy that can be generally 





applied? The answer surprised us... it may amaze you! 


FILL OUT AND MAIL TODAY 


Please send “COLLECTED PAPERS, VOL. 59, BOOK 1” to the address below ‘ites 
Payment enclosed in the amount of $ Orders shipped to Canada will enter y 
the country duty and tax free. Remittance may be made in Canadian funds at the same ( 








prices. Shipments to other countries are subject to import regulations 


Chapter (if member) wy 


| 
! | 
| Name 
| 
| 
| Business Title Firm Name 
| Street Address (check: HOME [] BUSINESS () AMERICAN SOCIETY 
| City Zone State | 
| | 
| | 

| 

| 


OF 
Remittance payable to the Society must accompany order. Do not send currency. Mail this T 0 0 L E N G | N E E We S 


order coupon or a facsimile to: American Society of Tool Engineers, Dept SP-9, 10700 Puritan 
Are. Dusvel 38, Mich 10700 PURITAN AVE. 


IMPORTANT—In order to obtain the special, member price of $5.00, orders must be sent 
Lt the Society DETROIT 38, MICHIGAN 
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Erickson Precision Expanding Mandrels Solve Machining Problems 


if Inve 
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Photo: Courtesy Ex-Cell-O Corporation, Detroit, Mich, 


e. g. Stainless steel aircraft sleeves 


Tolerances of the highest order are required on completely the outside diameters, face a shoulder and 
aircraft sleeves. And when the material is stainless | putchamfers on both the OD and the ID of the exposed 
steel this can lead to production problems. end. Production is up, rejects.and scrap are down. 


But Ex-Cell-O Corporation short-circuits their prob- If you have a production part requiring exceptional 
lems by using an Erickson 4%2” C Drawbar Expanding tolerances . . . if instantaneous release feature can 
Mandrel on an Ex-Cell-O precision boring machine. By speed loading or unloading—Erickson Precision 
using the Erickson mandrel they are able to machine Expanding Mandrels can pay real production dividends. 


Collet Chucks 
Floating Holders 
Tap Chucks 


: Pa piss Hi 
yt” ERICKSON TOOL COMPANY 


a 34453-6 Solon Road @ Solon, Ohio 


os 


Tap Holders Plagued by tough holding problems? 
Air-Operated Chucks Then ‘et us show you how Erickson 
Expanding Mandrels Precision Expanding Mandrels speed pro- 
Special Holding Fixtures duction and slash costs of machining, 
grinding, assembling or inspection. Write 
for your free copy of Catalog K today. 
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whether you figure in 


miles - millions - assemblies - tonnage 


RUGGED 


have set impressive records 


= 


for example: 


142 miles 


of drilled and tapped holes 


Pegi eM tet Al Ye a 


for example: 


9 million 


assemblies 


The Bodine Basic Machines in these case histories have had NO MAJOR 
OVERHAULS. They are all running day in and day out right now. They 
are typical of the ENDURANCE, and LONG TROUBLE-FREE service every 
Bodine owner can expect in machines that are rugged, versatile and 
capable of multiple tooling and rapid changeover. Send us samples or 
prints for production analysis . . . without obligation. Write Dept. TE-6 


The Paine Company is using a Bodine 42-30 to 
drill and tap anchor inserts (1018 free machining 
steel). This machine has been in service for 12 
years averaging 1500 to 1700 pieces per 

hour; 1,500,000 per year . . . about 142 miles 

of drilled and tapped holes. 


Minneapolis-Honeywell uses a Bodine 42-30 for 

a combination of 10 operations on thermostat 
wall plates . . . cut off and insert 2 brass 
terminals — tap (5) #4-40 N.C. holes — 

insert 2 screws, check and eject. The machine 

has been running continuously for 4 years, com- 
pleting an average of 35,000 pieces per week... 
close to 9,000,000 assemblies. 


AUTOMATIC DIAL TYPE DRILLING, MILLING, 
TAPPING, AND SCREW INSERTING MACHINES 
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mo 


EXTRA-LONG NOSE GUIDE provides maximum © NYLON-BACKED PISTON CUPS for air service, or 
bearing area for piston rod assures peok re- Teflon-backed O-rings 
sistance to side-loading deflection of rod and piston. 
CARTRIDGE SEAL assembly is designed for quick 
on-the-machine servicing . . . can be replaced with- 
out any disassembly of the cylinder. 
REMOVABLE PORT ADAPTERS allow fast exchange 7) POSITIVE BARREL SEAL, with full-width metal-to 
of complete cylinder assemblies for bench servicing 

time consuming piping operations are eliminated. 
SELF-ALIGNING CUSHION SEALS assure uniform 
cushioning throughout cylinder life . . . unique one- 
way seal eliminates need for cushion ball check 8) RE-USABLE MOUNTS, with precision-fit load bear- 
TEFLON* WEAR STRIP on piston prevents metal-to ing slots, handle heaviest operating loads with 
metal contact between piston and bore . scuffing 
or scoring of bore surface cannot occur. 


for hydraulic applications, 
provide positive, bubble-tight sealing throughout the 
cylinder’s operating pressure range ... keeps break 


loose pressures low 


metal contact between barrel and heads maintains 
leak-free sealing . . . holds dimensional stability 


under maximum stress. 


ample safety factor . .. are easily changed for 
modification or re-use of cylinder. 


*Trade nome for duPont tetrafluoroethylene resin 
8029 
VALVAIR AIR & HYDRAULIC CYLINDERS © SPEED KING CONTROL VALVES AND MANIFOLDS ® PLUG-IN CONTROL VALVES AND MANIFOLDS 
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HEAVY-DUTY AIR AND 
HYDRAULIC CYLINDERS 


I behhy 


200 psi air, 500 psi hydraulic 
BUILT TO JIC STANDARDS 


Here is a cylinder on which you can stake your 
reputation... built by Valvair, makers of famous 
SPEED KING control valves. With design fea- styles, stroke lengths and cushioning options, you'll 
tures based on years of application engineering find 


Built to JIC Standards and offering a full range 
of bore and rod sizes, interchangeable mounting 


Valvair heavy-duty cylinders ideal for your 
experience in high-production manufacturing opera- 


non-rotating cylinder applications. Take advantage 
tions, Valvair’s new heavy-duty air and hydraulic 


of one-source responsibility for all your control 
cylinder offers performance, durability and ease of system needs... ev linders, valves, manifolds, filters, 


maintenance. Construction and component mate- regulators and lubricators... call in your nearby 


rials have been coordinated to assure efficient, Valvair field engineer today. 
trouble-free operation, plus longest service life with 
minimum machine downtime. 


Offices in principal cities 


For detailed information, write for 
Bulletin VC-800, Address Dept ‘ 
TE-659, Valvair Corporation, Akron nee Se Coe 


11, Ohio. 


© HI-SPEED INLINE VALVES © PILOT VALVES © MINI-KING VALVE VES @ FILTERS © REGULATORS © LUBRICATORS 
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SOUTHWEST 


re ! as 


SELF-ALIGNING BEARINGS 


PLAIN TYPES ROD END wer. 
TYPES 
© PATENTED U S.A 


World Rights Reserved 


ExT. 


oooeg 





CHARACTERISTICS 
ANALYSIS RECOMMENDED USE 


Stainless Steel Ball and Race { fs rome era aoe ). 
under high radial 
-893,000 Ibs.). 

For types operating under normal loads 
with minimum friction requirements. 


Chrome Alloy Steel Ball 
and Race 


For types operatin 
ultimate loads ( 


Bronze Race and Chrome 
Steel Ball 


Thousands in use. Backed by years of service life. Wide variety of 
Plain Types in bore sizes 3/16” to 6” Dia. Rod end-types in similar 
size range with externally or internally threaded shanks. Our Engi- 
neers welcome an opportunity of studying individual requirements 
and prescribing a type or types which will serve under your demand- 
ing conditions. Southwest can design special types to fit individual 
specifications. As a result of thorough study of different operating 
conditions, various steel alloys have been used to meet specific 
needs. Write for Engineering Manual No. 551.Address Dept. 1 £-59. 


SOUTHWEST PRODUCTS CO. 


1705 SO. MOUNTAIN AVE., MONROVIA, CALIFORNIA 


gecccccccccccoooooe (TOM ccccece 
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MACHINE 
IRREGULAR SHAPES | 


. on your Automatic or 
Turret Lathe with the amazing 
CHATWIN polygon tool box 


. save time 


. Save money 
. speed production 
With this Tool Box 


you can turn hexagonal, 

octagonal and other irregular 

contours from round stock, drilled 

and finished in one operation. Produce 
mating internal and external shaped parts. 
Write today for complete details. 


MACHINE CO., INC. 


4400 CONNER AVENUE 


DETROIT 15, MICHIGAN 


4 4 
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Here’s how AL.IVICO’s New 


Spindle Finishing Process 
gives precision finishing of 
complex components... 


oo 
Operator air-chucks part to be Part is lowered into high veloc- 
ity stream of abrasive media. 


2 Spindle rotates while in stream. 


=— 


finished to spindle after having 
just released the finished part. 


Index head carries spindle thru 
tub of abrasive media until it 
again reaches operator's sta- 
tion. Water rinses media away 


Result: fast and even action! In 
4 most cases, 0.005 to 0.015-in. 
radii can be generated on hard- 
ened gear teeth in 2-4 mins. 


...and on a continuous 
production line basis! 


The ALMCO Spindle Finishing Process now makes possible preci- 
sion finishing of complex, high-quality components such as gears, 
bearing cages, spline shafts, pump rotors, jet blades, etc 
at production rates heretofore not possible . . . 
on a continuous production line basis . 
and with all surfaces receiving the same controlled 
amount of precision finishing ! 
Here's how it works. Large parts or clusters of smaller parts are 
chucked directly to the spindles from a single operator’s work 
station. Spindles lower the parts into a high velocity stream of 
abrasive media contained in a tub that rotates at a controlled speed 
of from 275 to 600 sfpm at the spindle center line. Spindles them- 
selves also rotate at 13 rpm while in the abrasive stream, while the 
indexing head slowly carries all spindles in a | to 9 minute trip 
around the tub. Operator merely removes and replaces parts on 
spindle chucks as they appear before him 
Models are available with automatic or 
manual indexing, 2 to 16 spindles, tub 
diameters of 48” to 90", and drives of from 
5 to 30 hp 
For Full Story on ALMco Spindle Systems 
and on free processing of sample parts, 
write for ALMco Album of New Products! 


QUEEN PRODUCTS DIVISION 
King-Seeley Corporation 
' 186 E. Main Street 


a Albert Lea, Minnesota 
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When Threading Specs 
Read 


standardizes 
on 5 Chaser Vers- 


: Wer 


I wie 


eons 


4 dj 
—— a, » $ id 
s w + 


| Will. Ww 


wii 4. 


1%—12 and 1%—12 threads cut on this 316 stainless steel forging. A 30 microinch finish is maintained 


*** Additional Quality Required”’ are by-words for 
this leading manufacturer of precision fittings. The 
rigid specifications for critical missile components 
produced in their Cleveland, Ohio plant demand 
better than aircraft quality. ‘“That’s why we use 
Namco Vers-O-Tools almost exclusively,’’ says 
D. S. Manning, Manager, Parker Fittings & Hose 
Division, Parker-Hannifin Corporation. ‘“These 
automatic 5 chaser die-heads eliminate lead error, 
taper and grooves on the thread flank .. . with 
overall thread quality at least 50% better than 4 
chaser heads. The result is precision fittings with 
true seating surfaces and a perfect gauge fit.”’ 

Prove these facts for yourself: more pieces per 
grind; precision threading of parts with undercuts, 
flats, slots; unsurpassed economies in chaser grind- 
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ing and precise relocation of chasers without re- 
adjustment 
Namco 5 chaser Vers-O-Tools are only a part of a 


and a complete range of sizes. 


complete line of threading tools designed to provide 
the tolerances and finish required for your toughest 
jobs. Write for complete information. 


The National 

Acme Company 
193 E. 13lst Street 
Cleveland 8, Ohio 


Soles Offices: Newark 2, N.J.; Chicage 6, Ill; Detroit 27, Mich 
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@® PACKAGED 


Sa AUTO MATI re}, Ee 
oe ME 


Cj - 
oor 


Achieve efficient, automatic production, and pro- 
duce more all along the line, by integrating equip- 
ment designed and built by AUTOMATION for 
automation, 

For example, vibratory parts feeders perform more 
efficiently on an engineered base permitting maxi- 
mum power transmission. Either the side delivery 
or the elevating conveyor supply hoppers (with 
automatic paddle type relay switch to regulate de- 
livery) hold large quantities of parts and are real 
labor savers. These are just a few advantages that 
make automation work and pay for itself. 

You can depend on the proven talents at 
AUTOMATION DEVICES, INC.—enlist their 
help. Write today for the informative bulletin on 
“Packaged Automation.” 


PEECO « VFC DIVISIONS TWO GREAT NAMES IN PARTS FEEDING 


4D) PMthael ) Gale) ms Sabet «ant hom 


ERIE, PENNSYLVANIA 
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CARR-LANE JIG and 
FIXTURE Components... 
make the biggest HITS 


. and why not 
they’re precision made to 
exacting tolerances 
they're heat treated and 

rust proofed... 

they sell for a 
fraction of the 

~ cost of produc- 

e ing them in 

“4 your own shop. 
See Our Cata- 

log for the thou- 
sands of items in 


STOCK!!! 


MANUFACTURING CO. 
4200 Krause Court 
St. Louis 19, Missouri 














SO Millionths Reading 
SELF-CENTERING 
|: 2ek Saucy Ucn) 


Check bores for size, out-of- 
round and taper in any spot 
ond to any depth within range 
of instrument to an absolutely 
reliable accuracy of 


50 MILLIONTHS of an inch DEPENDABLE 
+ INTERNAL 


COMPARATOR Fine OY ADJUSTABLE 
ADJUSTMENT LIMIT HANDS 


Small Bore Gages 
RANGE 060° TO 160 
Complete in 
RANGE 160° TO 280 
Complete in 
OTHER SIZES UP TO 10 


WEADQUARTERS FOR 
MEASURING HEADS ARE PRECISION MEASURING 
HMARDCHROME PLATED INSTRUMENTS 
FOR MAXIMUM WEAR ” . 


274 TE LAFAYETTE ST. © WEW YORK 12, 8.Y. L 
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For maximum precision, perfect per- : write 


formance and lowest costs...specify ‘ for New 
' Catalog 


essex SOLID CARBIDE p> 
ROTARY CUTTING TOOLS 


STOCK TOOLS—SPECIALS 
For all operations 


Makers of Fine Tools Since 1868 : 


ESSEX ROTARY FILE & TOOL CORP. 
295 MADISON AVE.,NEW YORK 17,N. Y. 
USE READER SERVICE CARD; INDICATE A-6-234-4 
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Whether it’s a heavy-duty grinding job or a case of real 
fine polishing, METALITE® abrasive cloth is the answer. 
Available in belts, discs, sheets and hundreds of special 
shapes and sizes to fit every production 

need. A new METALITE Booklet gives 

you the whole story. Write for your copy 7 


today to Dept. TE-6. < d 
BEHR-MANNING CO. 


Re «, NEW Yor « 


A DIVISION OF NORTON COMPANY 


ABRASIVES 
BEHR-MANNIN T 
NORTON PR 


I. 
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SPEEDOMETER FRAME 


These two machines are shown on our 
assembly floor ready to ship. One is a 
simple double-end machine with no in- 
dexing, the other a large center-column 
machine with indexing. 

Both machines operate on die castings 
at high production rates. Both have 
power clamping and unclamping. Each 
operator removes a finished part, puts 
a new one in the fixture and presses 
buttons to clamp it. 

Thecustomers approved test runs here 
on our assembly floor. They continue 
to get good production because of good 
basic design and rugged, 
construction. 


accurate 


Speedometer Frame 600 parts per hour 
is the gross production on the double- 


end machine (left) The left unit 


—"* 


ok 


INDSHIELD WIPER HOUSING 


threads a stem with a self-opening die 
head while the right unit taps two holes. 
Another Kingsbury (not shown) oper- 
ates on 11 holes in the same part. 


Windshield Wiper Housing 460 parts per 
hour is the gross production on the big 
13-spindle machine. A 43-inch index 
table holds seven work fixtures. The 
face to be milled is on top. 

The first unit at the man’s left mills the 
face at 3500 rpm. It is 30° right of the 
radial centerline through the station. 
For the holes in the center sketch there 
are four horizontal units, each 60° left 
of the radial centerlines. 

Four vertical units operate on holes in 
the right sketch A combination tool 
machines the .500 hole and 2.884 bore 
concentric within .003 T.IL.R 


Special features include — 
— Filtered coolant for all tools 
and gun reaming of two holes for a 
high finish. 
— Oil mist lubrication for the 
multi-spindle auxiliary heads. 
— Lights that identify any unit 
that fails to complete its cycle. 
Little downtime, few rejects Our custo- 
mers tell us that their Kingsburys run 
month after month without trouble. A 
Kingsbury can do the same for you. 
Kingsbury Machine Tool Corp., Keene, 
New Hampshire. 


KINGSBURY 


MULTI-UNIT AUTOMATICS 


USE READER SERVICE CARD; INDICATE A-6-236 








WORK-HOLDING BY WOODWORTH 


WOODWORTH ARBOR SOLVES TOUGH PROBLEM 
FOR DANA PLANT SUPERINTENDENT 


CHARLES VAUGHN, Dana Plant Superintendent, reports 
“Since specifying Woodworth “TORK-LOK” Arbors, our arbor 
replacement has decreased and production has increased. As a 
result, we are now able to assure our customers better service 
and the benefit of cost reduction since we have eliminated break 
downs and the loss of time due to arbor failures” 


The WOODWORTH “TORK-LOK” COLLET ARBOR 
is the answer to the work holding problem in inte: 
mediate transmission gears manufactured by the Toledo 
Division of Dana Corporation, Toledo, Ohio. 


In their green turning operation on a Lodge & Shipley 
2A Duomatic Lathe, four tools, cutting simultaneously 
remove %” from the back face, %” from the front face 
Ks” from the hub face and %” on the finish turned O.D 
with a %” radius on both corners, without chatter o1 
slippage and with no tail stock center support. A .005” 
tolerance is held on the finish diameter and .002” on 
the overall length. 


WOODWORTH’'S “TORK-LOK” DESIGN features POSITIVE 
DRIVE .. . POSITIVE SEAL .. . POSITIVE ACCURACY 


COLLET ARBOR 
LITERATURE 


“WOODWORTH — 


1300 EAST NINE MILE ROAD OS DETROIT 20, MICHIGAN 
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If you grind 
special shapes... like these 


Check the special advantages 


of Norton grinders .. . 


* 


a , “ _ ‘ : ‘ } iA 
With a Norton No. 3 CAM-O-MATIC® Grinder, you grind all cams 


A Norton 6” x 8” Semiautomatic Piston Grinder adds extra speed 
and the eccentric on an automotive-type camshaft automatically, in one 


and economy to your grinding of elliptical pistons. Mechanism arrange- 
ments enable you to grind complex ovality into the skirt of a piston, as 
shown, or to produce standard ovality or different amounts of relief over 
a wide range. 


handling. Automatic wheel truing and a patented device for grinding cam 
tapers in one or both directions are among the features that improve 


contour, finish and production rate. 


The Tool Engineer 





Norton CAM-O-UNIT* Mechanisms, made in varying work cc 


pacities, are particularly valuable for extending the proved advantages 


3 
of Norton CTU cylindrical grinders to the grinding of cams, elliptical pistons 


and many other forms. The CAM-O-UNIT mechanism shown is attached to 
a 6” CTU to grind the three faces of a carbide tool bit. 


NORTON PRODUCTS: Abrasives + Grinding Wheels + Grinding Machines + Refractories + Electro Chemicals 


If you’re producing, or planning to produce, com- 
ponents in shapes you consider difficult to grind, 
here’s something else worth considering. 

Norton CAM-O-MATIC grinders, piston grinders 
and CAM-O-UNIT mechanisms are engineered to 
handle a wide range of cam and shape grinding . 
including endless variations of square, triangular, oval 
and many-sided forms . . . and to provide the exact 
forms and tolerances you need with fast, trouble-free 
performance that will lower your operating costs. 

Shapes you can produce on this special grinding 
equipment include not only ares but curves and 
tangent flats in combination. Your Norton Man, a 
trained grinding engineer, will be glad to give you 
expert help in selecting and operating grinding equip- 
ment that will bring you top-quality, low-cost results 
on the toughest jobs. NORTON Company, Machine 
Division, Worcester 6, Mass. District Offices: 
Worcester, Hartford, Cleveland, Chicago, Detroit. 
In Canada: J. H. Ryder Machinery Co., Limited, 


Toronto 5. 
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GRINDERS and LAPPERS 


Making better products 





...toO make your products better 


BEHR-MANNING DIVISION: Coated Abrasives + Sharpening Stones + Pressure Sensitive Tapes 
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OVER 2700 PLANTS 


are saving money with 


WHISTLER DIES 


MAGNETIC PERFORATING DIES 
All parts reusable and interchangeable. Punches and dies stocked 
in .001” increments from .100” thru .500” dia. Larger sizes available 


ADJUSTABLE PERFORATING DIES 


All parts reusable and interchangeable. Punches and dies stocked 
in .001” increments from .100” thru .500” dia. Larger sizes available 


manufacturer of all types of 
CUSTOM DIES for over 40 years 


S. B. WHISTLER & SONS, INC. 
744 Military Rd., Buffalo 23, N. Y. 


Mail the following: () Magna-Die Catalog [ Adjustable Die Catalog 


[) More information on custom die work 
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Et CUSHIO 


by Dayton Rogers 
FOR ALL PUNCH PRESSES 


to assure accurate working pressure on all dies 


e Single installations 
from 1 ton to multiple 
installations of unlim- 
ited capacity, stand- 
ard or designed on 
the job. 


e Best possible delivery. 


e Quotations on request. 








WRITE FOR 


CATALOG F-44-A 11 Ton Full Universal Pneumatic Die Cushion 


Installed on Inclinable Press 








PavrTon ROGERS 


Sh erstaafecve fecversig Com JI) 
// 4 / tA 
MINNEAPOLIS 7R, MINNESOTA 
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in just 6 days* from now you can 


bn ee >> 
complete protection against dirt, grime 
and wear for any moving part with 


ELASTICONE® COVERS 


Plan ahead . . . specify Elasticones by size and 
number on your next drawing—get automatic pro- 
tection for shafts, bushings, lead screws, guide pins 
or hydraulic rams—wherever precision and lubri- 
cation must be preserved. 


Elasticones are spirally wound flat alloy steel cones 
available* in standard sizes for immediate delivery. 
Write for complete information and new data 
sheet 58, 


CENTRAL: 


6615 Marsden Street Philadelphia 35, Pa. 


Distributors in principal cities 
USE READER SERVICE CARD; INDICATE A-6-240-3 


Safety Equipment Co. 
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a LAPMASTER can mean 
BIG SAVINGS...A BETTER PRODUCT 


here are more exampl 


HIGH PRODUCTION RUNS or 
small lots—both turned out with 
consistent accuracy on a Lapmaster. 
Day-in-day-out production rates 
range from a few pieces to thousands 


per day. 


ee ae 


TALL and SMALL PARTS AT 
THE SAME TIME. No expensive 
fixturing required...in most Lap- 
master applications only inexpensive 
masonite or micarta work holders 
are necessary. Eliminates danger of 
stresses and warpage usually caused 
by clamping during grinding. 


nia” 


—-~ oe 


t x ; 
FLATNESS OF .OOOO1I6” or less 
with a micro-inch finish of 2 to 3 RMS 
is everyday work for a Lapmaster. 
Uniform accuracy maintained piece- 
after-piece because conditioning rings 
automatically keep lap plate flat. 


EXTERNAL and INTERNAL LAP- 
PING IN ONE OPERATION. 
Versatility of the Lapmaster is demon- 
strated in this lapping operation on 
R. R. air brake parts. Reciprocating 
mechanism runs small lapping block 
in and out of work while other parts 
are being lapped on plate. 


WRITE FOR THE COMPLETE 
LAPMASTER STORY 


Spel 
A product of 


MACHINE THAT PUT 


PRECISION LAPPING ON A 
PRODUCTION BASIS 





es of how: 


4920 LB. PARTS can be handled— 
as well as small %” dia. pieces. This 
84” dia. weldment for a radar track- 
ing antenna was lapped to a flatness 
and parallelity within + .00005” on 
a Lapmaster Model 84. 


SHAPE OR FORM NO PROBLEM. 
Special lap plate and work holder 
permit lapping of swing check valve. 
Other simple attachments and holding 
devices can be furnished to facilitate 
lapping of “hard-to-handle” or ex- 
tremely large parts. 


ed =F 
Hoo I re ‘AP a. 
j Then 


Write for bulletins describing 
the Lapmaster line and 
chart on measuring flatness. 


Crane Packing Company 


6469 OAKTON STREET + MORTON GROVE, ILLINOIS (Chicage Suburb) 


In Canada: Crane Packing Company, Ltd., Hamilton, Ont. 
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BATH ZapinGage 


series of technical discussions that will be helpful in 
ae better results from tapping and gaging operations 





subject: Tapping the 
Difficult to Machine 
Materials: 


The “missile age” has brought about the develop- 
ment of new materials designed to withstand the 
extreme stress, heat and strength problems inher- 
ent in jet engines, high speed aircraft, missiles and 
similar military hardware. These materials are 
classed as “difficult to machine” in comparison with 
the common types of steels, irons and light alloys. 





General Tapping Data 

It is essential that all of the rules for good machin- 
ing practice and tapping procedure be followed. In- 
itial design specifications for threaded holes should 
favor the tap wherever possible. A copious supply 
of coolant must be provided and the coolant tem- 
perature should be maintained as low as possible. 
Tapping speeds should be reduced considerably in 
comparison with ordinary practice. 


Titanium and Titanium Alloys 
The basic characveristics of this material are low 
volume specific heat and low thermal conductivity. 
These thermal properties are best combatted by 
reducing the rate of heat generation. In tapping, 
heat generating friction is minimized by eccentric 
relief in the threads, additional chamfer relief, in- 
terrupted threads and increased back taper. 
Hand taps with the standard number of flutes and 
chamfers of 4 to 8 threads have proved satisfactory. 
Bottoming holes may require series or sets of taps. 
Spiral pointed taps are satisfactory for through 
holes not exceeding 2 diameters. 
Abrasive wear and galling can be reduced by case 
surface and oxide treatments. Tapping speeds vary 
from 40 SFM for the softer grades down to 10 
SFM or less for the toughest grades. A maximum 
65% of thread height is suggested and cutting fluid 
should be an activated sulpho-chlorinated oil. If 
standard taps are not satisfactory, Bath Type “R” 
r “RR” are recommended. 


High Tensile Steels (Super-Strength Steels) 

The basic characteristic of these materials is the hardness 
after heat treating which ranges up to 58 Rockwell C. Tap- 
ping difficulties vary with the analyses even though Rock- 
well readings may be the same. Tap recommendations for 
these materials must include careful consideration of cut 





per tooth. Taps with four flutes and 6 to 8 threads chamfer 
have given best results. A cutting face angle which is ap- 
proximately radial (0° rake) should be used. Tapping 
speeds should not exceed 10 SFM and cutting fluid should 
be activated sulpho-chlorinated oil, generously applied. If 
standard taps are not satisfactory, the use of special high 


Rockwell high speed steels such as Bath “N Steel”, will be 
required. 


High Temperature Alloys (Superalloys) 

The basic characteristic of these materials is their 
tendency to work harden. Hardness and resistance 
to cutting varies with each alloy group. Cutting 
speeds and tap design must be tailored to the par- 
ticular alloy. A cutting face hook of from 0° to 10° 
should be used. The harder the material the lower 
the hook. Chamfers should be from 3 to 5 threads 
and thread relief should be used to reduce work 
hardening due to rubbing. Tapping speeds must be 
kept low and in extreme cases are in the 5 to 10 
SFM range. Thread height should be kept as low 
as possible and activated sulpho-chlorinated cut- 
ting oil is recommended. If standard tap materials 
are not satisfactory, Bath “N Steel” will be re- 
quired. 

Stainless Steel 


Free machining grades are not much more difficult 
to tap than ordinary mild steels. The difficult 
grades require taps designed with free cutting 
characteristics. Thread relief, interrupted threads, 
hook angles of 8° to 12°, increased back taper and 
certain surface treatments help to reduce friction. 
Spiral pointed taps give good results where appli- 
cable. Tapping speeds are in the range 10 to 40 
SFM and activated sulphorized and chlorinated 
oils are the most generally used coolant. If stand- 
ard taps are not satisfactory Bath Type “R” should 
be specified. 


For further information on this subject, fill out 
and mail attached coupon with 25¢ for tech- 
nical brochure “Milling, drilling and tapping the 
difficult to machine materials” — published by 
the Metal Cutting Tool Institute. 

Clip and mail coupon NOW! 


See see See ee See Se SSeS See eee eee 


Joha Bath & Co., INC., 28 Mann Street, Worcester, Mass. 


Please send a copy of brochure “Milling, drilling and tap- 
ping the difficult to machine materials’—for which I 
enclose 25¢. 


Name 





Street 





City or Town State 





a | 


+ Cylindrical and Thread Gages + Ground Thread Taps + Internal Micrometers John BAT H & Co. > Inc. 


28 Mann Street, Worcester, Mass. 
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Wage inflation, according to Ford vice president Ben D. Mills, will be 
the number one economic problem for years to come. He points out that 
the inflationary approach to economic growth is a dangerous one. 
Looking ahead, he sounds an optimistic note: 


"If we succeed in solving this problem of inflation and in meeting the 
challenge of technical progress, we can confidently expect in the mid- 
1960's to unleash a solidly based boom unlike anything we have ever 
known in our history." 

vd vd va 
Although the contract tool and die industry has lagged behind other 
manufacturing in recovery from the recession, Jack Kleinoder, presi- 
dent of the National Tool & Die Manufacturers Association, feels that 
the capacity of his industry is none too big for the production re- 
quirements of the decade ahead: 

vd vd M 
"Both giant industries and the small tool, die and machine shops will 
again have to expand their capacity if they are to provide the goods 
and services needed for our growing country," he says. 

vd vd M 
Part of this expansion will come as the result of replacing older ma- 


chines. A new replacement formula analyzes replacement projects in 
terms of avoidable costs that would be incurred by postponing re- 
placement decisions for one, five or ten years. Copies of a booklet 
describing the formula are available from Jones & Lamson Machine Co., 
Springfield, Vt. 


u vd vd 
Once new machines are installed, their full productive capacity 
Should be utilized. A survey by Kennametal Inc. discloses that "many 
production men today are running $50,000 machines to baby $10 cut- 
ting tools." Cutting at higher speeds shortens tool life but in in- 
creased machine output can result in savings of $14 for every ad- 
ditional dollar of tool costs. 

vd vad vd 
Indexable, throwaway carbide inserts contribute substantially to in- 
creased machine output. Many successful applications are described 
in an article to appear in the June 15 issue of this magazine, which 
will also contain the long-awaited Suppliers Directory. 

Ww ad Mu 
Skilled machinists, toolmakers, die sinkers and other craftsmen will 
be in short supply, according to a New York State Department of Labor 
Study. At present, plants in that state are training only 30 to 40 
percent of the skilled craftsmen that will be needed by expanding 
industry during the next six years. Unless positive action is taken 
by industry to increase plant training programs, the shortage will 
become critical. Similar shortages are faced in other states. 


The Tool Engineer 
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With the sure, niall touch of an experienced hand, veteran 


CTW heat-treat man hoists 72” broach from a vertical furnace. 


ey 


qe qv 


PINETREE FORM BROACH 


es SERRATION 
CUTTING BROACH 


SPIRAL 
SPLINE BROACH 


INVOLUTE SPLINE 


SHELL-TYPE BROACH 


Care in the creation of Continental 
Broaches takes precision manufac- 
turing a step beyond the exactness 
of quality control. Thirty years of 
broachmaking—designing and pro- 
ducing thousands of standard and 
custom-made broaches—assures un- 
matched efficiency and performance 
from CTW Broaches. 






Find out how Continental’s experi- 
ence in broach engineering, modern 
heat treat methods and cost-saving 
production processes can cut down- 
time and increase output in your 
operation. Call your local Ex-Cell-O 
representative, or contact Ex-Cell-O 
Detroit; in Canada, Colonial Tool 
Co., Ltd., Windsor. 
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DIVISION OF 


EX:CELL 0 


CORPORATION 
DETROIT 32, MICHIGAN 


WEDGE 
FACING BROACH 
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CARBIDE-TIPPED BROACH SECTIONS 















IF ANY FEATURE COULD BE 


IMPROVED, WE IMPROVED IT 





As a result, the all new Clearing- 
- Axelson is the greatest advance 





ever in engine lathe design 
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SHOWN ABOVE, MODEL 2516 


HERE’S WHY 


UNITIZED DESIGN CONCEPT 

The headstock itself is built as a unit, not merely a gear box 
placed on the bed. Drive and Feed elements, electrical and 
pneumatic sections are unitized for simple servicing. Ex- 
pensive service engineers from the factory are not needed. 


ALL STEEL CONSTRUCTION 


Stronger homogeneous steel plate gives the Clearing- 
Axelson the extra rigidity for extra heavy cuts—high speed 
work with ceramic and cemented carbide tooling. 


BUILT TO THE FLOOR 


Chip pan, pedestal, bed proper—all of these are a single 
unit, built to the floor. Rigidity is 18 times greater than that 
of a conventional cast bed so that noise and vibration are 
fully dampened. 


GREATER SPEED RANGE 
Forty geometrically spaced spindle speeds from 11 to 1600 
RPM in the standard lathe. Higher on request. 


FUNCTIONALLY DESIGNED CONTROL CONSOLE 


All controls are grouped closer than the ‘‘strike zone" over 
home plate for faster speed changing. 


POWER SHIFT PACKAGE 


Optional power shifting can be added at any time on your 
Clearing-Axelson. At low cost, too! And it can be in- 
stalled without help from factory service engineers. 


DIRECT READING DIGITAL TAIL STOCK DIAL 


No deducting, no possibility of error. Dial reads directly in 
thousandths to show how deep the tool has penetrated 
the work. 


TWO SPEED TAIL STOCK 


No lost time in retracting tool from work with the high and 
low two speed feature. 


ENCLOSED GEAR BOX 
Gears are arranged to give a total of 66 feeds and threads. 


HORSEPOWER METER 


Easily visible from anywhere the operator may be working. 
Shows when lathe is operating at peak efficiency. 


4-WAY RAPID TRAVERSE 


This feature is available as an extra on your Clearing- 
Axelson lathe. 


Other Clearing Products: The Clearing-Harrison lathe, 
Clearing mechanical and hydraulic presses, special 
equipment for the aircraft and missile industries, contract 
machining and dies. 
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